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ABSTRACT 


Study  has  focussed  on  individual  problems  and  alternate 
solutions  for  the  grain  handling  and  transportation  system  in  Canada, 
taken  one  or  two  parts  at  a  time.  However  the  interconnectedness  of 
the  institutional,  production,  and  marketing  factors  make  this  piece¬ 
meal  approach  impotent  for  creating  understanding  and  a  positive 
attitude  to  change.  The  objective  of  this  study  is  to  develop  a 
systems  policy  analysis  that  clarifies  the  relationships  among  these 
factors. 

Nine  parts  or  subsystems  are  described:  country  elevators, 
inland  terminals,  railways,  port  terminals,  Canadian  Grain  Commission, 
Canadian  Wheat  Board,  farm  storage,  farm  trucking,  and  provincial 
governments.  Three  targets  for  the  System  are  throughput  time, 
realized  cost,  and  price  charged  to  the  farmer  for  services  rendered. 
Movement  toward  these  targets  in  inhibited  to  varying  degrees  by  the 
need  for  subsystems  to  generate  investment  for  capital  replacement  and 
development,  and  by  the  impact  of  the  system  on  provincial  and  munici¬ 
pal  government  revenue  and  expenditures. 

Thirty-nine  statements  or  functional  forms  comprise  the  Model. 
Diagrams  and  functional  forms  are  used  to  clarify  linkages  between  en¬ 
dogenous  variables  and  those  exogenous  variables  judged  controllable. 

Twenty- two  quantitative  policy  instruments  are  selected  and 
evaluated  for  their  historical  role,  their  possible  influence,  their 
administrative  simplicity  and  their  side  effects.  Elevator  and  ter¬ 
minal  handling  tariffs,  abandonment  of  branchlines,  and  payments  for 
trucking  to  distant  elevators  or  inland  terminals  are  among  the  more 


influential  instruments  assessed.  Issues  identified  for  possible 
institutional  change  include:  changes  to  the  level  and  structure  of 
the  statutory  grain  rate,  encouragement  of  satellite  or  off-track 
elevators,  compensation  for  cost  transfers  to  farmers  and  local  or 
procincial  governments,  and  regulation  of  handling  tariffs. 

The  comprehensive  conceptual  approach  in  this  study  could 
facilitate  assessment  of  the  ramifications  of  many  alternate  policy 
changes  in  grain  handling  and  transportation. 
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CHAPTER  I 


INTRODUCTION 

The  Context 

Since  the  1969  establishment  of  the  Grains  Group  under  the 
Honorable  Otto  Lang,  the  history,  function,  limitations,  and  future  of 
the  Prairie  grain  handling  and  transportation  system  has  been  analysed 
and  debated  by  every  group  with  a  stake  in  Prairie  agriculture.  In 
the  spring  of  1976,  when  this  study  was  being  completed,  the  Grain 
Handling  and  Transportation  Commission  (hereafter  called  the  Hall 
Commission)  had  just  finished  an  audit  of  producer  and  small  center 
viewpoints  in  over  70  local  hearings  in  Prairie  centers.  Yet,  despite 
the  many  studies  made  by  the  Canada  Grains  Council  and  others  and  the 
seven  years  of  debate  since  1969,  the  author  perceived  at  Hall  Commission 
hearings  in  Alberta  that  some  farmers  continued  to  have  difficulty  clari¬ 
fying  the  issues  and  trade-offs.  This  study  commenced  in  1971  to  iden¬ 
tify  the  trade-offs  and  issues.  The  issues  are  far  clearer  today  and 
have  been  well  described  by  the  Canada  Grains  Council  and  Kul shresntha. 

Yet  the  interactions  and  policy  alternatives  between  functions  like  farm 
storage  and  port  storage  or  sectors  like  inland  terminals  and  country 
elevators  remain  obscure  under  masses  of  studies  or  emotion.  Agricultural 
leaders  and  the  Hall  Commission  must  develop  a  clear  picture  of  the  al¬ 
ternatives  so  that  difficult  but  necessary  decisions  are  made  soon. 

The  author  delineates  in  this  study  the  interdependencies  of  the  system 
at  the  operational,  pricing,  and  policy  level  in  a  way  which  should  con¬ 
tribute  to  simplifying  and  clarifying  policy  choices  available  to  deal 
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with  the  problems.  Firstly,  what  are  the  system  problems  identified 
to  date? 


General  Statement  of  the  Problem 
In  its  recent  Definition  of  the  Problem,  the  Canada  Grains 
Council  characterizes  the  grain  handling  and  transportation  system  as 
having: 

1.  A  severe  cost/revenue  squeeze. 

2.  An  evident  decline  in  the  physical  state  of 
the  system. 

3.  A  restricted  capability  to  generate  or  attract 
the  necessary  capital  to  renew  existing  facilities 
or  develop  an  adequate  alternative  system. 

4.  Increasing  direction  from  the  federal  government  ^ 
and  concern  on  the  part  of  provincial  governments. 

The  Council  suggests  the  above  financial  and  government  concerns  arise 

because  "individual  grain  companies  and  railways  are  unable  to  resolve 

these  financial  difficulties  by  the  means  available  to  them  within  the 

2 

various  restraints,  imposed  or  otherwise."  One  such  restraint  cited 
is  the  policy  of  developing  a  least  cost  handling  and  transportation 
system  by  "keeping  the  cost  to  the  producer  low  through  a  rate  schedul 

3 

rater  than  through  an  efficient  and  economic  handling  system".  The 
Council  suggests  that  the  statutory  rate  structure  on  the  movement  of 
grain  by  rail  has  been  maintained  as  the  fulcrum  around  which  improve¬ 
ments  to  date  have  been  implemented.  Yet  changes  to  "the  number  of 


Canada  Grains  Council,  Definition  of  the  Problem 
(Winnipeg:  Canada  Grains  Council,  1975) ,  p.  2  (Hereinafter 
referred  to  as  (1975b).). 

2  Ibid.,  p.  2. 

Ibid.,  p.  2. 
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elevators. .. the  rail  line  abandonment  freeze. . .rail  rates... 
government  provision  of  railway  grain  rolling  stock... and  subsi¬ 
dization  of  uneconomic  rail  lines... are  all  involved  in  the  potential 
solution. 

The  Council  also  cites  unpredictabi 1 ity  of  labor  stoppages 
as  an  important  factor  interfering  with  or  preventing  the  planned 
movement  of  grain.  Honey  confirms  this  with  an  estimate  of  $2  billion 
lost  in  export  sales  due  to  strikes  during  two  crop  years  from  1973  to 
1975.  He  further  estimates  that  this  loss  escalates  to  an  $8  billion 
loss  to  the  Canadian  economy  once  the  multipliers  are  considered. 

Other  problems  of  adjustment  identified  by  the  Grains  Council 

3 

include: 

1.  Restructuring  of  the  system  may  necessitate  weakening  the 
protection  to  the  producer  offered  through  the  quota  system,  the  Bracken 
formula,  the  producer  car,  and  control  of  elevator  handling  rates. 

2.  Depressed  rates  do  not  permit  stakeholders  to  compensate 
others  for  providing  additional  services  and  facilities  needed  to  mini¬ 
mize  overall  cost.  * 

3.  Additional  costs  of  trucking  grain  from  the  farm  to 
elevator  delivery  stations  will  result,  if  an  when  low  volume  stations 
cease  to  remain  in  operation  and/or  rail  service  is  terminated. 


Ibid.,  p.  3. 

2 

G.K.  Honey,  A  Memorandum  to  the  Canadian  Taxpayer:  The  High 
Cost  of  Strikes  in  the  Food  Distribution  System  (Calgary:  Alberta  Wheat 
Pool,  1975),  p.  31. 

3 

Canada  Grains  Council  (1975b),  op.  cit.,  p.3. 
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4.  Provincial  governments  are  concerned  that  elevator 
closure  may  mean:  (a)  possible  additional  expenses  of  increased 
road  maintenance  and  capital  costs,  (b)  possible  tax  loss  to 
municipal  governments,  (c)  possible  closure  of  other  businesses, 
and  (d)  loss  of  jobs. 

Kulshreshtha  notes  that  problems  or  conflicts  exist  between 
federal  and  provincial  governments,  railways  and  grain  producers, 
elevator  companies  and  grain  producers,  railways  and  elevators  com¬ 
panies,  livestock  producers  and  grain  producers,  small  and  mid-size 
communities,  and  municipal  governments  and  railways.*  He  indicates 
the  role  of  a  compensation  policy  to  deal  with  these  conflicts  is  as 
yet  unresolved. 

9 

Additional  issues  as  yet  unresolved  include: 

1.  Development  of  a  clear-cut  objective  for  the  system. 

Should  it  be:  Maximum  flexibility  to  all  parties? 

Minimum  disruptive  effect  on  institutions  such  as 

rural  communities? 

Minimum  cost  to  the  producer?  To  the  system? 

Minimum  social  cost? 

2.  The  desirable  level  of  capacity  to  move  expected  export 
volumes  and  peak  period  volumes. 

3.  The  level  and  location  of  grain  inventories  (on  the  farm 
or  in  country  elevators?) 

*  Surendra  N.  Kulshreshtha,  A  Current  Perspective  on  the 
Prairie  Grain  Handling  and  Transportation  System,  No.  269  (Saskatoon: 
University  of  Saskatchewan  Extension  Division,  1975),  p.  30. 

(Hereinafter  referred  to  as  (1975a).). 

^  Kulshreshtha,  (1975a),  op.  cit..  pp.  48-51. 


*  * 
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4.  The  effect  of  changes  to  the  System  on  energy  requirements. 

5.  The  indirect  effects  on  farmers  of  increased  hauling  dis¬ 
tances  with  regard  to  queueing  at  elevators  during  peak  periods,  quality 
of  various  farm  services,  enterprise  mix,  geographic  monopolies  by 
elevator  or  trucking  firms. 

This  section  has  identified  the  general  problems  facing  the 
grain  handling  and  transportation  system.  Additional  details  on 
dilemmas  in  each  sector  will  be  provided  later  in  this  study  as  will  a 
systematic  method  of  interrelating  the  above  issues. 

Objectives  and  Organization  of  the  Study 

The  prime  objective  of  this  thesis  is  to  identify  and  assess 
the  policy  means  of  dealing  with  many  of  the  above  problems  of  the  grain 
handling  and  transportation  system.  To  do  this,  the  study  outlines  and 
then  utilizes  the  principles  of  systems  analysis  and  goal -oriented, 
quantitative  economic  policy.  Sub-objectives  of  the  study  include: 

1.  To  simplify  into  a  conceptual  model  some  of  the  many 
operational,  pricing,  and  policy  considerations  that  affect  performance 
of  the  grain  handling  and  transportation  system  over  time.  Interactions 
or  linkages  between  parts  of  the  system  are  stressed. 

2.  To  identify  quantitative  policy  instruments  and,  with  the 
aid  of  the  model,  to  assess  the  policy  implications  of  changing  these 
instruments.  Where  adjustments  in  the  level  of  instruments  are  judged 
insufficient  to  improve  performance,  institutional  changes  are  suggested 
and  evaluated. 

3.  To  present  an  approach  which  policy  makers  can  use  for 
developing  and  assessing  policies  for  a  subsystem  in  a  manner  that  takes 
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into  account  the  goals  and  side  effects  on  other  subsystems. 

This  thesis  is  divided  into  eleven  parts.  Chapter  II  reviews 
supporting  theory  for  the  utilization  of  quantitative  economic  models  as 
a  tool  of  policy  analysis.  Investment  models  are  developed.  Chapter 
III  identifies  the  goals  for  the  system,  divides  the  system  into  sub¬ 
systems,  and  summarizes  the  policy  model  detailed  later  in  the  study. 
Chapters  IV  through  VII  build  the  model  as  well  as  select  and  assess 
policy  instruments  for  each  of  the  following:  country  elevators,  in¬ 
land  terminals,  railways,  and  port  terminals.  Chapter  VIII  adds  to 
the  analysis  the  institutional  costs  and  policy  impact  of  the  Canadian 
Grain  Commission  and  Canadian  Wheat  Board.  In  Chapter  IX,  farm 
controlled  subsystems  are  modelled  and  policies  affecting  them  are 
assessed.  The  external  effects  of  system  changes  on  provincial  and 
municipal  governments  are  identified  in  Chapter  X  with  the  associated 
policy  options  and  implications.  Chapter  XI  includes  a  brief  summary 
and  recommendations  for  additional  research. 
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CHAPTER  II 


REVIEW  OF  THEORY 


Chapter  II  gives  background  on  why  models  are  used  and  how 
they  assist  policy  choices.  A  brief  overview  of  systems  analysis  is 
included.  "Muddling  through"  or  disjointed  incrementalism  is  compared 
to  the  systems  approach  and  is  rejected.  Lastly,  investment  theory  is 
briefly  reviewed  in  order  to  form  a  basis  for  modelling  investment  be¬ 
haviour  in  this  study. 


Models 

The  use  of  models  to  study  agriculture  and  assess  alternative 

policies  has  been  widespread  in  the  world  for  over  twenty  years.  At 

a  1972  Canadian  symposium  on  National  and  Regional  Economic  Models  of 

Agriculture,  Gilchrist  summed  up  the  reasons  why  models  are  needed: 

They  (models)  are  needed  to  understand  the  system  in 
terms  of  identification  of  variables,  their  behaviour 
and  inter-relationships.  They  are  needed  to  sort  out 
the  significant  variables  in  the  system  and  enable 
greater  efficiency  in  studying  and  managing  the  system 
or  its  components.  Models  can  be  extremely  useful  for 
projecting  the  behaviour  of  a  system  and  thereby  assist¬ 
ing  in  problem  identification  and  the  evaluation  of  al¬ 
ternative  solutions,  which  often  are  in  the  form  of 
policies  and  programs.  There  is  also  tne  need  for 
continuous  monitoring  of  the  system  to  identify  the 
changes  necessary  or  likely  to  occur  in  the  system,  the 
constraints  to  adjustment  or  development  and  new 
"investment"  opportunities. 1 


Varge  Gilchrist,  "Background  and  Purpose  of  the  Symposium" 
in  National  and  Regional  Economic  Models  of  Agriculture,  ed.  by 
Rober  K.  Eyvindson,  #72/9  (Ottawa:  Economics  Branch,  Agriculture 
Canada,  1972),  p.  2. 
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Gilchrist  identified  the  following  four  general  types  of 
economic  models  available  to  describe  and  analyze  systems: 

1.  Econometric  Models 

2.  Simulation  Models 

3.  Mathematical  Programming  Model 

4.  Input-Output  Models. 1 2 3 

This  study  combines  types  one  and  two  with  a  policy  approach  and  thereby 
recognizes  the  many  interdependencies  of  the  grain  handling  and  trans¬ 
portation  system. 


Systems  Analysis 

A  system  can  be  characterized  as  "a  unity  defined  of  many 

diverse  parts  subject  to  a  common  plan  or  serving  a  common  purpose; 

or,  alternatively,  components  that  work  together  for  the  overall 

2 

objective  of  the  whole."  Thus  any  system  has  one  or  more  objectives 
or  purposes  often  measured  in  terms  of  the  outputs  of  the  system  or  the 
distribution  of  system  outputs.  In  addition  to  purposes  and  outputs, 
all  physical  systems  have  five  additional  characteristics:  inputs,  a 
transformation  function  or  process,  equipment,  an  environment,  and 
human  agents  who  act  as  activators  of  the  system  or  receiver  of  system 

3 

or  receivers  of  system  output. 


Ibid. ,  p.  2. 

2 

Economic  Council  of  Canada,  Design  for  Decision- 
Makirig  (Ottawa:  Queen's  Printer,  1971),  p.  28. 

3 

Gerald  Nadler,  Work  Systems  Design:  The  Ideals 
Concept  (Homewood,  Illinois:  Richard  Irwin  Inc.,  1967),  p.~7. 
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Systems  analysis  stresses  interrelatedness  among  the  essential 
elements  of  a  system  and  between  a  system  and  its  environment  --  the 
whole  system  and  all  the  factors  that  bear  on  it  must  be  considered 
together.  Systems  do  not  stand  alone  or  move  in  isolation  --  they 
exist  in  hierarchies  that  touch,  overlap  or  are  mutually  interdependent.1 2 
The  nature  of  the  interfaces  or  boundaries  between  social  systems  may  be 
a  function  of  technical  variables,  behavioural  variables  (economic, 
social,  or  political),  or  institutional  factors. 

In  examining  administrative  capability  to  encourage  change  in 

2 

a  system's  framework,  Katz  suggests  three  dimensions  of  organizational 
systems.  First,  all  systems  have  substantive  and  instrumental  (survival) 
purposes.  As  a  second  dimension,  every  organizational  system  must  carry 
on  four  functions  to  establish  and  achieve  its  purposes.  These  functions 
can  be  organized  into  organizational  entities  or  subsystems: 

1.  The  transformation  subsystem,  a  production, 
conversion  and  technical  subsystem  transforms 
inputs  into  organizational  outputs  or  payoffs... 

2.  The  maintenance  subsystem. . .maintains  the  patterned 
behaviour  necessary  to  carry  on  the  transformation 
acti vi ties. . . 

3.  The  adaption  subsystem  is  concerned  with  the  sur¬ 
vival  of  the  organization. .. in  a  changing  environ¬ 
ment. 

4.  A  guidance  subsystem  directs  and  coordinates  all 
the  activities  of  the  organization.0 

To  Katz,  the  third  dimension  in  an  organizational  system  is  environmental 
linkages  --  authoritative  (enabling)  linkages,  resource  (support) 


1  Economic  Council  of  Canada,  op.  cit.,  pp.  28-29 

2 

Saul  M.  Katz,  "Administrative  Capability  and  Agricultural 
Development:  An  Institution-Building  Approach  to  Evaluation," 
Journal  of  Agricultural  Economics,  Vo!.  52,  No.  5  (1970),  p.  797. 


3 


Ibid.,  pp.  797-798. 
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linkages,  normative  linkages,  and  diffuse  (undefinabl e)  linkages.^- 

Systems  with  similar  functions  or  purposes  can  exist  together 
as  parallel  systems  or  as  a  hierarchy  of  systems.  Systems  within  a 
larger  system  are  called  subsystems.  Subsystems  may  vary  in  their 
individual  autonomies  from  other  subsystems  and  in  their  importance 
or  impact  within  the  total  system.  Thus  minor  decisions  in  one  sub¬ 
system  may  be  very  interdependent  or  competitive  with  other  subsystem 
decisions  while  a  major  decision  in  another  subsystem  may  have  little 
interrelatedness  with  other  subsystems. 

The  Planning,  Programming,  Budgeting  System  as  developed  in 
the  United  States  is  a  practical,  administrative  example  of  systems 
analysis  used  in  governments.  This  approach  emphasizes  the  formu¬ 
lation  of  total  programs  and  their  costs  over  time,  not  just  for  one 

9 

year  but  for  at  least  several  years  anead.  Systematic  program 

development  requires  compatible  budgetary  and  decision-making  time- 
3 

tables."  The  specification  of  valued  output  variables  or  objectives 
focuses  all  the  information  retrieval  needs  of  a  policy.  This 
focussing  reduces  the  load  of  feedback  information  to  be  collected 
for  evaluation  of  (a)  the  objectives,  (b)  the  analysis,  and  (c)  the 
program  designs  used  in  an  ongoing  policy.^ 


Ibid. ,  p.  798. 

2 

Charles  L.  Schultz,  The  Politics  and  Economics  of  Public 
Spending  (Washington:  The  Brookings  Institute,  1968),  pp.  21-22. 

3 

Schultz,  op.  cit. ,  p.  23.  See  also  R.E.  Prokosch,  "Planning 
Programming,  Budgeting  -  A  Case  Study:  The  Federal  Department  of  Manpower 
and  Immigration" (unpubl ishea  research  paper,  Carleton  University,  Ottawa, 
1970),  pp.  29-31. 

4 

Pierre  Clave!  and  P.  Everts,  'The  Organization  of  Data  for 
Public  Pol  icy" (Paper  presented  at  Rural  Sociology  Society  Annual  Meeting, 
Denver,  Colorado,  1971),  pp.  1-3. 


,  .  :  .  .. 


11 


The  Theory  of  Quantitative  Economic  Policy 
The  theory  of  quantitative  economic  policy  utilizes  systems 
analysis  to  focus  on  decision  situations  and  policy  problems  of  an 

i 

economic  nature.  Fox,  Sengupta,  and  Thorbecke  provide  an  overview 
of  the  theory  and,  more  specifically,  the  use  of  models.  They  suggest 
quantitative  analysis  be  divided  into  three  interrelated  stages: 


1.  Characterization  of  the  policy  problem:  specification 
of  the  preference  function,  the  quantitative  model  and 
the  constraints  or  boundary  conditions. 

2.  The  selection  problem:  classification  of  variables  by 
their  properties  such  as  randomness,  direct  or  indirect 
controllability,  and  time-dependence. 

3.  The  steering  problem:  derivation  of  optimum  decision 
rules  in  a  static  or  dynamic  sense  and  the  flexibility 
of  optimal  decision-making  procedures  under  changing 
conditions  associated  with  risk,  uncertainty  and  the 
sequence  of  new  information. 

3 

In  carrying  out  the  above  steps.  Fox  suggests  that  objectives  for 
systems  and  subsystems  first  be  translated  into  specific  quantifiable 
goals  or  targets.  Ideally,  the  trade-off  Dreferences  between  goals 
are  known  and  translated  into  a  flexible  objective  function  for  the 
system.  That  is,  any  system  will  seek  to  maximize  welfare  (W)  through 
an  objective  function  as  follows: 

Maximize  W  =  a^y^  +  a^y^  +  ...  +  a^y. 

where:  a^,  =  trade-offs  between  a  unit  of  any  goal  and 

one  unit  of  a  base  goal  (like  y,), 

i  =  the  number  of  goals 


K.A.  Fox,  J.K.  Sengupta  and  E.  Thorbecke,  The  Theory 
of  Quantitative  Economic  Policy  (Chicago:  Rand  McNally  and  Co., 
1966),  Chapters  i  and  2. 

“  Ibid. ,  p.  11. 


3 


Ibid. ,  pp.  14-15. 
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Maximization  of  welfare  is  subject  to  any  upper  or  lower  limits  on 

goals  and  the  structure  of  the  model  of  the  system  being  maximized. 

If  trade-offs  between  instruments  are  known  with  respect  to 

efficiency  and  policymaker  preferences,  these  instruments  (z.)  also 

J 

enter  the  preference  function.  For  example: 

Maximize  W  =  (a^  +  a2y2+. . .  q^y^ )  +  (b^  +  b^z^  +... 

+  bjz  j)  2-2 * * * 

where:  b^,  b2»  and  b.  =  trade-offs  between  instruments  Zj, 

j  =  number  of  instruments. 

Several  problems  present  themselves  when  building  an  objective 
function  like  2.2.  To  obtain  trade-offs  for  just  the  goal  variables 
(symbolized  by  a.),  the  stakeholders  for  a  system  must  first  be  identi¬ 
fied  and  then  their  trade-offs  estimated  from  public  statements  or 
private  interviews.  This  method  was  not  practical  for  this  study. 
While  attitude  surveys  are  available  for  the  farm  viewpoint  of  the 

i 

grain  handling  and  transportation  system,  such  surveys  do  not  show 

trade-offs  between  goals.  No  trade-offs  have  been  identified  for  the 

other  key  decisionmakers  in  the  System.  Lastly,  if  each  of  the  nine 

? 

subsystems  had  three  goals,  there  are  1,404  combinations  of  goals. 


Bruno  A.  Friesen,  Summary  of  Response  to  an  Attitude 
Questionnaire  Conducted  with  Grain  Producers  (Calgary7 :  Alberta 
Wheat  Pool,  1971).  (Mimeographed.) 

2  n  'r 1 

Combinations  are  calculated  from  nCr  =  ; 

where  n=  total  population,  r  =  size  of  each  combination. 

Thus,  where  n  =  9  x  3  =  27  and  r  =  2, 

„,C„  27!  X  2! 
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an  interview  task  too  impractical  for  a  study  such  as  this.  A 

simpler,  more  pragmatic  method  was  identified  by  Tinbergen.  Fox, 

et.  al . ,  summarizes  Tinbergen's  approach  as  follows: 

Tinbergen. .. in  his  discussion  of  the  theory  of  economic 
policy,  distinguishes  between  "target  variables"  (effect 
variables  in  a  broad  sense)  and  "instrument  variables" 

(cause  variables  in  a  broad  sense).  (Tinbergen  suggests) 

...the  theory  of  economic  policy  (at  least  in  a  fixed- 
target  model)  takes  the  desired  values  of  the  target 
variables  to  be  given  and  calculates  the  constellation 
of  values  of  the  instrument  variables  required  to  attain 
the  given  targets. 

That  is,  verbal  objectives  are  still  mathematically  expressed  as  specific 
goal  variables  (y. )  yet  trade-offs  are  arbitrarily  expressed  by  fixing  the 

p 

level  of  each  goal  or  target  variable  at  a  target  level  (call  them  a 
vector  y*).  Tinbergen's  model  is  then  completed  by  constructing  a  model 
which  sets  up  the  statistical  or  empirical  relationships  between  targets 
and  other  variables  including  instruments.  These  other  variables  in 
the  structure  of  the  model  are  divided  according  to  their  mathematical 
and  systems  role;  there  are  those  within  the  system  (endogenous)  and 
those  outside  the  system  (exogenous).  Exogenous  factors  which  are 
directly  or  indirectly  controllable  ( i . e . ,  they  can  be  manipulated) 
are  instruments  (Z).  Uncontrollable,  or  predetermined,  exogenous 
variables  are  called  data  variables  (U).  Endogenous  variables  other 
than  the  targets  (Y)  become  side  effects  or  incidental  variables  (X). 

Total  welfare  (w)  is  a  function  of  targets  and  instruments.  This 
classification  of  variables  is  clarified  by  Figure  2.1. 


*  Fox,  et  al . ,  p.  13. 

2 

Alternatively,  goal  variables  can  be  forecasted  over  time 
as  if  uninfluenced  by  any  new  policies.  The  difference  between  these 
forecasts  and  fixed  targets  becomes  a  policy  gap  (y**)  which  becomes 
the  target. 


; 


.  .  ’  ' 
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Figure  2.1:  A  theory  of  economic  policy 
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Source:  K.A.  Fox,  J.K.  Sengupta,  and  E.  Thorbecke,  The  Theory 
of  Quantitative  Economic  Policy  (Chicago:  Rand  McNally 
&  Co.  1965),  p.'  21. 
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Tinbergen  distinguishes  three  types  of  policies.1 
Quantitative  policies  deal  with  levels  or  quantities  of  instrument 
variables  (like  the  interest  rate).  Qualitative  or  structural 
policies  involve  a  change  in  the  structural  relations  and  hence,  in 
coefficients  and  the  form  of  mathematical  equations  (example:  change 
in  the  freight  rate  structure).  Reform  policies  involve  widespread 
changes  in  societal  value  systems  (an  example  is  a  change  to  government 
ownership  of  property).  This  study  will  only  select  quantitative  policy 
instruments  and  recommend  several  structural  policies  where  quantitative 
policies  are  judged  as  insufficient. 

Mathematically,  the  policy  problem  becomes  one  of  characteri¬ 
zing  and  selecting  variables  to  form  equations  or  structural  relation¬ 
ships.  Linear  equations  will  take  the  form: 

AY  =  BZ  +CU  +DX  2.3 

where  A,  B,  C,  and  D  are  matrices  of  structural  coefficients  whose 
elements  can  often  be  calculated  by  ordinary  least  squares  or  two- 

stage  least  squares.  The  incidental  variables  (X)  can  be  removed 

2 

by  algebraic  means  leaving,  in  rearranged  form, 

BZ  =  AY  -  CU.  2.4 

If  the  matrix  B  is  identifiable  (that  is,  B  has  constant  elements, 
is  square  and  nonsingular),  its  inverse  (B”1)  can  be  calculated. 


1  Jan  Tinbergen,  On  the  Theory  of  Economic  Policy 
(Amsterdam:  North  Holland  Publishing  Co.,  1966),  Chapter  1. 

o 

In  some  models,  incidential  or  ,:side  effect"  variables 
should  be  retained  since  they  may  approach  the  same  importance 
(as  constraints)  as  targets. 


Hence,  a  unique  vector  of  Z  instruments  can  be  obtained  (given  target 
levels  Y*  and  exogenous  data  ( U) )  by  multiplying  the  equation  (2.4) 
by  the  inverse  (B~*): 

Z  =  (B_1A)Y*  -  (B_1C)  U  2.5 

Three  features  of  a  policy  model  follow  from  the  above  variable 
classification  and  mathematical  approach.  First,'*'  policy  models 
must  be  more  than  ordinary  econometric  forecasting  models.  They 
must  contain  additional  features  which  permit  steering  or  manipulation 
of  instruments;  instruments  cannot  be  passive  (merely  projected  from 
past  trends). 

2 

Secondly,  consistency  in  the  policy  sense  requires  that  the 
number  of  instrument  variables  should  be  greater  than  or  equal  to  the 
number  of  targets.  In  a  fixed  target  model,  the  number  of  instruments 
should  equal  the  number  of  targets.  The  necessary  condition  to  solve 
for  all  unknowns  of  a  policy  problem  is  that  the  number  of  structural 

3 

equations  equals  the  number  of  instruments  plus  incidental  variables. 

Thirdly,  policy  theory  studies  the  problem  of  decomposition  of 
an  over-all  model  into  a  set  of  submodels.  Recursiveness,  the  ability 
of  one  submodel  to  provide  solutions  and  predictions  given  previous 
solutions  in  other  submodels,  is  crucial  in  economic  policy.  It  can 

■*■  Fox,  et  al . ,  op.  cit. ,  p.  15. 

2  Ibid. ,  p.  22. 

3 

See  Ibid,  for  a  comparison  of  policy  consistency  with 
equational  and  statistical  consistency. 
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be  shown5  that  various  degrees  of  decentralization  without  much 

subordination  is  possible  among  subsystems  or  submodels  if  matrices 

A  and  B  are  diagonal,  triangular,  quasi -diagonal ,  block-diagonal, 

quasi -triangular  or  block-triangular.  Where  B  and  A  are  strictly 

triangular  and  of  similar  dimensions,  the  policy  model  given  by 

o 

(2.5)  is  called  recursive.  The  first  element  of  Z  (Z,)  is  depen¬ 
dent  only  on  the  first  element  of  Y  (Y-,).  The  second  element  of 
Z  ( Z 2)  is  dependent  only  on  ly  Y^  (which  have  already  been  solved) 
and  Y^.  Consequently,  "if  each  equation  were  assigned  to  a 

different  policy-maker,  the  system  of  equations  would  specify  a 
hierarchy  such  that  a  policy-maker  in  a  given  position  need  not 
look  at  the  instruments  selected  by  those  who  are  below  his  position 

in  hierarchy  of  equations  in  order  to  determine  his  own  optimal 
3 

policy."  Where  possible,  the  model  in  this  study  has  been  speci¬ 
fically  oriented  to  allow  for  easy  recursive  solution  and,  hence, 
decentral i zed  independent  or  recursive  decisions. 

Muddling  Through 

The  explicit  separation  of  goals  (or  ends)  from  instruments 
(or  means)  in  quantitative  economic  policy  analysis  is  only  one  approach 


Ibid.,  p.  15. 

2 

Such  models  then  form  a  causal  ordering  or  "vector" 
causality  of  the  Simon  variety.  (See  Ibid.,  pp.  24,  25  and  65-66.) 


3 


Ibid.,  p.  25. 
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to  policy-making.  Hirschman  and  Lindbloom  have  identified  the  use 
of  "muddling  through"  or  "disjointed  incrementalism"  as  the  contrasting 
behaviour  most  frequently  used  by  policy-makers.  The  assumptions  and 
approaches  of  disjointed  incrementalism  are  described  by  Hirschman 
and  Lindbloom  in  the  following  way: 

1.  Attempts  at  understanding  are  limited  to  policies 
that  differ  only  incrementally  from  existing  policy. 

2.  Instead  of  simply  adjusting  means  to  ends,  ends  are 
chosen  that  are  appropriate  to  available  or  nearly 
available  means. 

3.  A  relatively  small  number  of  means  (alternative 
possible  policies)  is  considered,  as  follows  from  1. 

4.  Instead  of  comparing  alternative  means  or  policies 
in  the  light  of  postulated  ends  or  objectives, 
alternative  ends  or  objectives  are  also  compared 
in  the  light  of  postulated  means  or  policies  and 
their  consequences. 

5.  Ends  and  means  are  chosen  simultaneously;  the 
choice  of  means  does  not  follow  the  choice  of  ends. 

6.  Ends  are  indefinitely  explored,  reconsidered, 
discovered,  rather  than  relatively  fixed. 

7.  At  any  given  analytical  point  ("point"  refers  to 
any  one  individual,  group,  agency,  or  institution), 
analysis  and  policy  making  are  serial  or  successive; 
that  is,  problems  are  not  "solved"  but  are  repeatedly 
attacked. 

8.  Analysis  and  policy-making  are  remedial  —  they  move 
away  from  ills  rather  than  toward  known  objectives. 

9.  At  any  one  analytical  point,  the  analysis  of  con¬ 
sequences  is  quite  incomplete. 

10.  Analysis  and  policy  making  are  socially  fragmented; 
they  go  on  at  a.. very  large  number  of  separate  points 
simultaneously. 

Muddling  through  is  easier  and  can  be  carried  out  with  more 
limited  resources  than  is  required  for  systems  analysis  and  economic 
policy  models.  The  theory  acknowledges  and  encourages  participation 
in  policy-making  by  those  with  limited  research  facilities,  such  as 


*  A.O.  Hirschman  and  C.E.  Lindbloom,  "Economic  Development, 
Research  and  Development,  Policy-Making:  Some  Converging  Views," 
i n  Systems  Thi nki ng  (Selected  Readings) ,  ed .  by  F . G .  Ene ry  ( Su f f o 1 k , 
United  Kingdom:  Penguin,  1969) ,  p.  357-358. 
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the  general  citizenry.  This  theory  of  incrementalism  closely  reflects 
the  simultaneous  influencing  of  ends  and  means  that  go  on  every  day  in 
the  political  world.  This  process  was  clearly  used  by  the  grain 
handling  and  transportation  system  prior  to  the  Grains  Group  activity 
of  1969. 

However,  in  the  author's  view,  the  problems  of  the  System 

outlined  in  Chapter  I  require  more  complete  and  simultaneous  assessments 

of  policy  alternatives  and  their  consequences.  Smaller  incremental 

steps  like  increases  in  handling  tariffs  have  reached  the  limit  of 

their  effectiveness  as  separate  or  incremental  policy  innovations. 

Kahn  suggests  several  situations  where  he  feels  that  coordinated 

"social  planning"  is  warranted.  Social  planning  or  systematic 

economic  policy  should  be  used  when: 

Translating  new  social  goals  into  effective  programs; 
Introducing  social  (non-market)  considerations  into 
market  situations; 

Redesigning  services  to  meet  intended  target  populations; 
Responding  to  inconsistencies  and  diffuseness  in  service 
strategies;  , 

Allocating  scarce  resources. 

All  these  conditions  presently  exist  in  the  complex  and  interdependent 
grain  handling  System.  The  appointment  of  the  Hall  Commission  to  look 
simultaneously  at  all  facets  of  the  grain  handling  and  transportation 
system  is  an  indication  that  the  Federal  cabinet  also  feels  the  time 
is  ripe  for  a  systematic  analysis  of  the  whole  system. 

Investment  Theory 

This  section  will  make  a  short  survey  of  investment  theory 


*  Alfred  J.  Kahn,  Theory  and  Practise  of  Social  Planning 
(New  York:  Russell  Sage  Foundation,  1959),  Chapter  1. 
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in  anticipation  of  adapting  general  investment  decision  models  later 
to  each  subsystem  of  the  policy  model.  Problems  with  lags,  quarterly 
data,  and  aggregation  which  still  limit  investment  theory  also  face  the 
grain  handling  system. 

In  a  comparison  of  business  investment  models  for  the  United 
States,  Bischoff  asserts: 

...to  date  no  concensus  has  developed  among  economists 
about  the  determinants  of  investment. . .or  about  the 
magnitude  and  timing  of  the  effects  of  monetary  and 
fiscal  policies  on  this  aggregate. 

A  review  of  the  literature  would  concur.  It  should  be  noted  that 
investment  is  usually  defined  as  gross  investment  in  plants  (building 
construction)  and  equipment.  For  use  in  a  policy  model,  any  invest¬ 
ment  behaviour  equation  should  give  induced  (riot  autonomous)  investment; 
models  of  investment  should  be  susceptible  to  fiscal  or  monetary  instru¬ 
ments.  Models  reviewed  below  are  further  restricted  to  linear  equations 
with  variables  susceptible  to  estimation  in  a  Canadian  marketing  sector. 

Models  like  those  outlined  by  Bischoff,  and  Jorgenson  and 
3 

Siebert  are  quarterly  and  rely  for  their  accuracy  upon  sophisticated 
distributed  lags^  in  certain  explanatory  variables.  To  simplify 


*  Charles  W.  Bischoff,  "Business  Investment  in  the  1970's:  A 
Comparison  of  Models,  "Brookings  Papers  on  Economic  Activity,  1(1971),  p.  13. 

2  Ibid. ,  pp.  13-24. 

3 

Dale  W.  Jorgenson  and  Calvin  D.  Siebert,  "A  Comparison  of 
Alternative  Theories  of  Corporate  Investment  Behaviour",  American 
F-Conomic  Review,  Vol .  58,  No.  4  (1968),  pp.  681-712. 

^  Jorgenson  and  Siebert  very  clearly  show  that  correct  lag 
weighings  are  crucial  for  accurate  equations.  The  experiment  so  as 
to  individually  fit  different  Pascal  distributions  into  the  right  equa¬ 
tion.  Bischoff  calculates  Almon  lag  weights  as  far  back  as  23  quarters. 


presentation  in  this  study,  only  annual  models  are  used  and  only  two 
periods  (years)  are  shown,  the  current  and  the  previous  year. 


21 


Jorgenson  and  Siebert  assert  that  all  models  begin  with  the 
flexible  accelerator  'principle'*'  and,  subsequently,  substitute  alterna¬ 
tive  specifications  for  deriving  the  desired  level  of  capital.  Ini¬ 
tially  the  acceleration  principal  says  "a  firm  forms  expectations  about 
its  future  output  on  the  basis  of  the  past  output  (or  sales)  of  the 


firm  itself,  the  industry  to  which  it  belongs,  or  both. 


It  then 


plans  for  adjusting  to  a  level  of  capital  optimum  for  producing  the 

expected  output.  Determination  of  the  planned  capital  stock  is  only 

3 

based  on  output.  This  principle  suggests  that  technological  rigidities 
permit  only  one  capital -output  ratio  for  one  product.  That  is: 

lt  =  bl^t  +  b2^t-l  2o6 

where:  1^  =  gross  investment  for  period  t, 

Q.  =  output  in  period  t, 

b^  =  coefficients  (expected  to  be  positive). 

This  model  is  completed  in  equation  2.7  with  the  assumption  that 

replacement  investment  is  proportional  to  capital  stock  (K^)  existing 

at  the  start  of  the  period.  That  is, 


!t  =  bi  «t 


b2Qt-l  +  b3Kt-l 


2.7 


■*■  Jorgenson  and  Siebert,  0£.  cit. ,  p.  682. 

^  Bischoff,  ojo.  cit.. ,  p.  16. 

3 

The  effects  of  costs  of  capital,  price  of  investment  goods 
relative  to  wages,  inflation,  and  various  instruments  affecting  taxes 
and  capital  cost  allowances  are  not  shown. 
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Christ^  found  an  added  expectations  variable,  lagged  invest¬ 
ment  was  significant  when  substituted  for  lagged  output  and 

♦- 

combined  with  current  output.  That  is,  past  investment  conditions 
expectations  in  the  same  way  past  output  (Qt  conditions  expectations. 
This  gives: 


*t  blC!t  +  b3Kt-l  f  b4I 2 3t-l 


2.8 


where  b^  should  be  positive. 

To  this  generalized  flexible  accelerator  model  several  other 
2 

models  can  be  added  to  reflect  a  desired  level  of  capital  stock. 
Although  rated  as  less  accurate  by  Bischoff  and  Jorgenson,  the  liquid- 

3 

ity  or  cash  flow  model  was  shown  to  be  significant  by  Denton,  et_  al_  , 
for  predicting  annual  investment  by  Canadian  farmers.  In  Bischoff s 
cash  flow  model,  the  cash  available  to  invest  (E)  includes  earnings  or 


*  Carl  F.  Christ,  Econometric  Models  and  Methods  (New  York: 

John  Wiley  and  Sons,  1966),  p.  584. 

2 

See  Jorgenson  and  Siebert,  op.  cit. ,  pp.  685-686,  704-708 
and  Bischoff,  op.  ci t. ,  pp.  16-35  for  detailed  descriptions  and 
ratings  of  the  Neoclassical  Model  (with  or  without  capital  gains) 
and  Federal  Reserve  MIT  -  Penn  Models.  These  two  are  rated  superior 
to  the  Securities  Value  or  Expected  Profits  and  Liquidity  or  Cash  Flow 
Models.  The  first  two  models  are  output-oriented  and  complex.  They 
could  not  be  used  for  this  policy  model  because  of  non-linearities  and 
second  degree  terms.  This  is  unfortunate  as  they  explicitly  allow  for 
the  tax  credits  instrument  and  price  changes.  Because  few  firms  in  the 
grain  handling  system  have  published  stock  prices,  the  securities  value 
model  was  rejected. 

3 

Frank  T.  Denton,  D,  Freshwater  and  A.L.  Robb,  Prices,  Incomes, 
and  Capital  Formation  in  Canadian  Agriculture  (Ottawa,  Ontario:  Food 
Prices  Review  Board,  March,  1975) ,  pp.  17-22. 
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profits  (Z)  plus  capital  cost  allowances  (Y)  plus  any  tax  credits 
or  fast  write-off  provisions  (W)  less  direct  taxes  (DT). 

E=Z+Y+W-DT  2.9 

(E)  is  substituted  ‘for  the  measure  of  output  (Q).  Thus: 


b5Et  +  b6Et-l  +  b3Kt-l 


2.10 


Finally,  Dernberg  and  McDougall  show  that  under  any  one  of 
several  conditions,  the  interest  rate  can  be  shown  to  be  effective 
as  an  influence  on  investment  decisions.  These  conditions  are: 
full  capacity  utilization  of  resources,  low  internal  firm  cash  flow, 
and  situations  were  firms  are  considering  very  marginal  investments 
or  technologically  advanced  (high  capital)  investments.'*'  In 
equation  form, 


I.  =  b,Q,  +  b0K.  ,  +  b,I.  .  -  b-,i. 
t  11  3  t-i  4  t-1  7  t 


2.11 


where  the  sign  for  (b^i^)  would  be  negative. 

Using  one  of  these  investment  equations,  the  investment 
behaviour  of  subsystems  will  be  represented  in  this  study.  The 
policy  model  is  summarized  next  in  Chapter  III. 


1  Thomas  F.  Dernberg  and  D.M.  McDougall,  Macroeconomics 
(Toronto:  McGraw-Hill,  1963),  pp.  98-100. 
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CHAPTER  III 


SUMMARY  OF  POLICY  MODEL 

Introduction 

I 

Chapter  III  summarizes  the  conceptual  policy  model  developed 
piece  by  piece  in  the  following  chapters.  The  grain  handling  and 
transportation  System  together  with  its  various  subsystems  are  defined 
in  terms  of  grain  flow  from  farm  to  port.  A  convention  is  described 
for  the  words  and  numbers  used  to  represent  the  variables.  Objectives 
are  introduced,  justified,  and  formulated  mathematically.  Then  the 
whole  model  is  described  with  diagrams  to  aid  understandina. 

Definition  of  Subsystems 

Table  3.1  defines  the  nine  subsystems  of  the  grain  handling 
and  transportation  system  as  used  in  this  study.  The  Canadian  Wheat 
Board  and  Canadian  Grain  Commission  are  included  as  distinct  subsystems 
because  they  fulfil  the  guidance  functions  outlined  in  Chapter  II. 

The  Board  and  Commission  share  with  provincial  and  municipal  subsystems 
the  environmental  linkages  identified  by  Katz;  i.e.,  authoritative, 
resource,  and  normative  linkages. 

Three  criteria  were  used  to  divide  the  System'*'  into  subsystems 

1.  Marketing  function  (like  storage,  transportation, 
grading,  and  selling). 


The  Grains  Council  and  others  most  frequently  refer  to 
only  the  country  elevators,  inland  terminals,  railways  and  port 
terminals  as  the  grain  handling  and  transportation  system.  The 
broader  system  for  this  model  will  be  referred  to  as  the  "System". 
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Table  3.1:  Marketing  function,  asset  ownership,  and  control  of  export  movement  by  subsystem 


Subsystem  Number  arid 
Name 

Marketing  Function 

Asset  Ownership 

Control  of  Export  Movement 

1.  Country  Elevators 

weigh,  grade,  store 
load  road  cars 

9  major  primary  elevator 
companies- with  2,814  ele¬ 
vator  units  at  1,594  points 

CW31  quota  and  block  shipping 
systems 

2.  Inland  Terminals 

dry,  clean,  store 
weigh,  grade 

CGC,  Cargill,  Weyburn 
Terminal 

CWB  quota  and  block  shipping 
systems 

3.  Railways 

transport 

20-25,000  boxcars  moving 
over  19,300  miles  of  rail 
line  owned  by  CNR,  CP  Rail, 
and  N.A.R.  Companies 

CWB  block  shipping  systems 

4.  Port  Terminals 

official  weighing  and 
grading  before  cleaning 
storing,  and  treating 
for  export 

28  terminals  at  Churchill, 
Thunder  Bay,  and  Pacific 

Ports  controlled  by  9  pri¬ 
vate  firms,  CGC  and  National 
Harbors  Board 

CWB  controls  export  shipment. 
Ship  Clearance  Association  co¬ 
ordinates  ship  loading 

5.  Canadian  Grain 
Commission  (CGC) 

establish  and  apply 
final  grades,  set 
maximum  tariffs  charged 
by  #1,  2,  4,  licensing 
of  1,2,4 

Canadian  Grain  Commissioners 
appointed  by  Minister  of 
Agriculture 

C.  Canadian  Wheat 
Board  (CWB) 

manage  export  sale  and 
direct  movement  of  ell 
grains 

Canadian  Wheat  Board  Connviss loners 
under  Minister  Responsible  for 

CWB 

7.  Fam  Storage 

storage 

165,471  grain  producers 

166,471  grain  producers  respon 
ding  to  CWB  quotas 

3.  Trucking 

transportation  to  sub¬ 
system  1  or  2 

Grain  producers 

Individual  grain  producers, 

CWB  quota 

S.  Provincial  and 
Municipal 
Governments 

(provides  roads  and 
town  services) 

local  and  provincial 
governments  in  Alberta 
Saskatchewan,  and  Marti  toba 

*  CWB  Canadian  Wheat  Board  2  CGC:  Canadian  Grain  Commission 

Source:  Canada  Grains  Council,  Statistical  Handbook  (Winnipeg:  Canada  Grains  Council*  1974), 
p.  155.  (Hereinafter  referred  to  as”T974Tb) .),  also  author's  definition. 
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2.  Ownership  of  assets  used  directly  as  inputs  or  outputs 
to  the  System  (example:  trucks,  roads). 

3.  Control  or  guidance  over  grain  flows  or  capital 
alterations  to  the  System  (example:  Canadian  Grain 
Commission  grading). 

Each  subsystem  fulfils  one  or  more  functions  and  is  associated 
with  a  relatively  homogenous  group  of  decision-makers.  Farm  storage  and 
trucking,  although  both  controlled  by  farmers,  were  separated  because  of 
their  different  market  function.  The  functions  of  terminal  and  trans¬ 
portation  subsystems,  by  assumption,  do  not  extend  eastward  beyond 
Thunder  Bay.  Seaway  shipping,  eastern  and  St.  Lawrence  Terminals, 
and  ocean  shipping  were  judged  as  beyond  the  scope  of  this  study. 

Figure  3.1  clarifies  the  role  and  relationship  of  each 
subsystem.  The  flow  of  grain  through  the  six  operational  or  marketing 
subsystems  is  linked  to  the  three  guidance  or  environmental  subsystems 
by  variables  over  which  each  has  decision-making  control. 

For  example,  the  Wheat  Board  quota  system  guides  variables 
in  trucking,  country  elevator  and  storage  subsystems.  Similarly,  the 
number  and  location  of  country  elevators  and  inland  terminals  affects 
road  costs  of  the  provincial  and  municipal  subsystems.  The  example 
linkages  shown  in  Figure  3,1  will  be  expanded  in  later  chapters.  A 
method  for  symbolizing  variables  is  introduced  next. 

♦ 

Symbol  Convention  For  The  Model 

To  simplify  comprehension  and  avoid  subscripts  and  super¬ 
scripts,  this  study  utilizes  a  four-digit  alpha-numeric  convention  to 
identify  all  variables.  This  convention,  as  described  below,  could  be 
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Figure  3.1:  Example  linkages  between  guidance  and  handling  subsystem  variables 
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easily  programmed  for  computerized  research  to  quantify  the  theoretical 
relationships.  It  provides  for  identifying  the  subsystem  with  which 
endogenous  and  exogenous  variables  are  primarily  associated  and  whether 
they  are  target,  instrument  or  important  side  effect  variables.  Finally, 
the  nomenclature  identifies  whether  exogenous  data  variables  are  current 
or  lagged  variables. 

The  first  two  digits  are  alphabetic  letters  usually  taken 
from  the  first  two  letters  of  a  simple  one -word  variable  name  or  from 
the  first  letter  of  the  adjective  and  first  letter  of  the  noun  in  a 
multiple  word  variable  name.1  The  third  element  in  a  symbol  indicates 
the  subsystem  involved  where  i  =  1,  2,  3  ....  9,  or  in  some  cases  i  =  S 
to  indicate  relevance  to  the  total  System.  For  endogenous  variables, 
the  third  digit  indicates  the  subsystem  for  which  this  variable  is 
endogenous.  For  some  exogenous  instrument  variables  identification 
with  one  subsystem  is  unnecessary.  Then  the  third  element  is  filled 
with  an  asterisk  (*).  (Example  =  SR*  =  statutory  rail  rate  on  grain). 

The  third  and/or  fourth  place  may  be  vacant  if  the  variable 
is  a  data  variable  associated  with  no  particular  subsystem  (weather  is 
an  example).  In  many  cases,  the  fourth  place  takes  the  values  T,  S,  *, 

1,  where: 

T  indicates  the  variable  is  a  target  variable, 

S  indicates  the  variable  is  an  important  side  effect 
variable, 

*  indicates  the  variable  is  an  instrument  variable 


1 


Examples:  RC  =  Realized  Costs. 


IN  =  Investment. 
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1  indicates  the  variable  is  predetermined  from  the 
previous  year. 

Unless  there  is  a  1  in  the  fourth  digit  area,  it  is  assumed  the 
variables  are  all  for  the  same  or  "nth"  crop  year  from  August  1  to 
July  31. 

For  example,  (INIS)  denotes  Investment.  That  is,  endogenous 
to  subsystem  one  (country  elevators)  in  the  current  (nth)  crop  year; 
the  last  letter  (S)  suggests  investment  is  an  important  side  effect 
variable.  Similarly,  (NG*)  denotes  the  number  of  grades  of  grain, 
a  variable  that  is  selected  as  an  instrument  (*). 

Specification  of  Target  and  Side  Effect  Variables 

In  The  Model 

Objectives  for  the  grain  handling  and  transportation  System 
are  translated  into  three  specific,  measurable  goals  and  two  constraining 
side  effects  in  the  following  paragraphs.  The  generation  of  estimates 
of  trade-off  preferences  between  goals  is  left  for  another  study. 

Target  #1:  Realized  Cost 

Both  the  Grains  Group*  and  the  Grains  Council  State  of  the 
2 

Industry  report  indicate  that  the  primary  objective  for  the  grain 
handling  and  transportation  system  should  be  to  move  grain  marketed  by 
Western  producers  from  the  field  to  export  and  domestic  positions  at 
the  lowest  overall  cost  per  bushel.  For  this  model,  cost  is  defined 
as  that  cost  realized  by  a  subsystem  during  a  year  regardless  of  who 


*  R.J.  Shepp,  "Transporation  of  Western  Canadian  Grain  - 
Problems  and  Prospects"  (paper  presented  to  Canadian  Transportation 
Research  Forum,  Winnipeg,  May  1970),  pp.  13-14. 

2 

Canada  Grains  Council  (1973b),  ojd.  ci t . ,  p.  1. 
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finally  bears  this  cost.1  Realized  costs  (RCi)  for  each  of  i  subsystems 

(where  i  =  1 . 8)  are  selected  as  targets  RCiT  and  summed  to  provide 

total  realized  costs  per  bushel  per  year  (RCST). 

RCST  =  RCIT  +  RC2T  +  RC3T  +  RC4T  +  RC5T  +  RC6T  +  RC7T 

+  RC8T  3.1 

Both  RCIT  and  RC2T  are  included  in  3.1  because  conceptually 
both  elevators  and  inland  terminals  subsystems  realize  a  cost  that  should 
be  allocated  to  each  export  bushel  regardless  of  whether  that  bushel 
actually  passed  through  only  one  subsystem.  The  conceptual  presentation 
in  3.1  is  made  more  accurate  by  3.1a: 

RCST  =  ( (TR4) - ( I T 2 ) )/TR4  (RCIT)  +  ( TT2/TR4 ) RC2T 

+  RC3T/TR4  +  RC4T  +  RC5T  +  RC6T  +  RC7T  +  RC8T  3.1a 

where: 

IT2  =  Inland  terminal  receipts,  in  millions  of  bushels, 

TR4  =  Terminal  receipts  at  ports,  in  millions  of  bushels. 
Statement  3.1a  weights  elevator  costs  (RCIT)  and  inland  terminal  costs 
(RC2T)  according  to  the  proportion  of  total  grain  movement  (TR4)  that 
is  flowing  through  inland  terminals  (IT2)  or  elevators  (TR4-IT2). 
Statement  3.1a  also  converts  total  railway  costs  (RC3T)  to  a  per 
bushel  basis  by  dividing  by  throughput  (TR4).  Only  3.1  will  be  used 
in  the  Model  in  order  to  simplify  conceptual  presentation. 


1  Realized  cost  in  this  study  is  the  same  as  "system  cost" 
or  "costs  in  resources  used"  as  described  in:  Kulshreshtha  (1975a), 
op.  ci t. ,  p.  48,  Edward  W.  Tyrchniewicz  and  Robert  J.  Tosterude  "A 
Model  for  Rationalizing  the  Canadian  Grain  Transportation  and  Handling 
System  on  a  Regional  Basis,"  American  Journal  of  Agricultural  Economics, 
Vol.  55,  No.  5  (1973),  pp.  810-811. 
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Estimates  of  realized  costs  in  three  recent  crop  years  are 
given  in  Table  3.2.  Since  the  method  of  estimation  varies  somewhat 
for  each  element  from  year  to  year,  only  general  comparisons  between 
years  should  be  drawn.  Realized  costs  for  inland  terminals  were  un¬ 
available.  Generally,  realized  costs  dropped  from  63.4  cents  per 
bushel  in  1969/70  to  55.9  cents  per  bushel  in  1971/72  due  to  large 
increases  in  throughput  and  reduced  marketing  costs  per  unit  by  the 
Wheat  Board.  However,  by  1973/74,  inflation  in  elevator  and  railway 
costs  combined  with  high  Wheat  Board  marketing  costs  to  push  cost  up 
to  84.6  cents  per  bushel.  Some  of  the  increase  in  Board  costs  was  due 
to  a  costly  trucking  program  introduced  to  overcome  System  capacity 
1 imi ts. 

Table  3.2:  Estimated  realized  costs,  per  bushel,  for  1969/70, 


1971/72,  1973/74 

Item 

1969/70 

Year 

1971/72 

1973/74 

Producer  Marketings 
(millions  of  bushels) 

675 

950 

878 

Subsystem 

Farm  Storage  and  handling 

5.0 

-  cents  per  bushel 
‘  5.5 

6.0 

Farm  Trucking 

3.2 

3.7 

4.9 

Country  Elevator 

12.4 

12.2 

14.0 

Railway 

29.9 

25.5 

42.9 

Port  Terminals 

6.9 

6.1 

6.8 

Canadian  Grain  Commission 
Deficit 

0.9 

0.4 

0.7 

Wheat  Board  Marketing  Costs 

5.1 

2.5 

9.3 

Total 

63.4 

55.9 

84.6 

Source:  Author's  estimates  as 

detailed  in 

Appendix  A. 

. 


Target  #2:  Price  to  Farmers  for  Services  Rendered 


The  Grains  Group  suggested  the  System  should  "provide  the 

maximum  return  to  the  producer  ...  giving  proper  consideration  to  the 

convenience  and  cost  implications  to  the  producers."'*'  Canada  Grains 

2 

Council  objectives  as  presented  in  the  State  of  the  Industry  report 

are  similarly  stated.  In  this  model,  the  export  price  is  assumed  as 

exogenously  determined.  Thus,  to  maximize  returns,  the  System  is 

defined  to  be  concerned  with  monitoring  the  price  paid  by  the  farmer 

(PFi)  for  services  rendered  in  each  of  the  i  subsystems.  The  sum  of 

all  subsystems  (PFST),  on  a  per  bushel  basis,  is  set  as  a  target  variabl 

which  is  mathematically  calculated  by: 

PFST  =  1  9i  (PFi)  3.3 

i=l 

where  g.  =  coefficient  converting  total  price  of  the  service  in 
subsystem  i  to  an  annual  price  incident  to  the  farmer, 
per  bushel . 

While  the  farmer  eventually  pays  PFST,  the  elements  of 
PFST  are  passed  on  to  farmers  in  very  different  forms  and  at  different 
times.  For  example,  the  price  of  Wheat  Board  services  is  reflected  in 
the  final  payment  while  the  rail  rate  is  reflected  in  the  initial  price. 
To  capture  all  the  service  costs  passed  on  to  the  farmer,  in  the  form 
of  a  charge  for  services  the  conceptual  statement  (3.3)  becomes  a  more 
precise  accounting  statement  (3.4). 


*  Shepp,  op.  ci t. ,  p.  13. 

Canada  Grains  Council  (1973b),  0£.  ci t.  ,  p.2. 
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PFST  =  PF1T  +  SR  +  HT4  +  PF6T  +  RC7T  +  RC8T  +  gg(NE8)  + 

gg(AR9S)  3.4 

where: 

PF1T  =  Price  to  the  farmer  for  handling  and  cleaning 
at  country  elevators, 

SR  =  Statutory  rail  rate  on  grain,  in  cents  per  bushel, 

HT4  =  Hand! i ng  tariff  at  the  port  terminal,  in  cents  per 

bushel , 

RC7T  =  Realized  costs  of  farm  storage,  in  cents  per  bushel, 

RC8T  =  Realized  costs  of  farm  trucking,  in  cents  per  bushel, 

gg( NE8)  =  Net  extra  cost  of  trucking  due  to  rail  abandonment 
and  inland  terminal  operations,  in  dollars  per  bushel 
of  grain  marketed, 

NE8  =  Net  extra  costs  of  trucking,  in  dollars, 

g8  =  1/producer  marketings , 

gq(AR9$)  =  Extra  taxes  paid  by  farmers  (per  bushel  of  grain 
marketed)  as  a  result  of  rail  line  abandonment  and 
inland  terminal  effects  on  roads  and  tax  base, 

AR9S  =  Additional  realized  costs  to  provincial  and  municipal 
governments , 

gq  =  The  proportion  of  additional  costs  passed  on  to 
farmers . 

No  price  to  the  farmer  is  shown  for  inland  terminals  as  they  are 
currently  reflected  through  the  Wheat  Board  (PF6T).  The  deficit  of 
the  Grain  Commission  (RC5)  is  not  paid  by  farmers  and  hence  is  excluded 
from  3.4.  Statement  3.4  is  the  form  utilized  in  the  Model  to  define 
the  sum  of  the  prices  paid  by  the  farmer  for  services  rendered. 

The  level  of  PFST  for  known  items  is  shown  in  Table  3.3. 

Like  Table  3.2,  the  price  of  services  dropped  from  1969-70  to  1971-72. 
This  drop  from  39.4  cents  per  bushel  to  38.4  cents  was  due  to  (1)  re¬ 
duced  storage  at  country  elevators  and  port  terminals  and  (2)  re- 
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Table  3.3:  Estimated  price  paid  by  farmers  for  transporting,  handling 
and  marketing  wheat  from  Scott,  Saskatchewan  to  ships  at 
Thunder  Bay  or  Vancouver,  1969-70,  1971-72,  1973-74 


Year 

Item 

1969/70 

1971/72 

1973/74 

Volume  (millions  of  bushels) 

675 

950 

878 

Subsystem 

-  cents  per 

bushel  - 

Farm  Storage  and  Handling 

5.0 

5.5 

6.0 

Farm  Trucking 

3.2 

3.7 

4.9 

Country  Elevator 

17.8 

10.7 

14.0 

Ra  i  1  way 

13.8 

13.8 

13.8 

Port  Terminals 

8.0 

6.6 

7.2 

Wheat  Board  Marketing  Cost 

5.1 

2.5 

10.5 

Less  temportary  Wheat 
Reserves  Act  payments 

-13.5 

-4.4 

.0 

Total  Price  paid  by  Farmers 

30.4 

38.4 

56.4 

-  per  cent  - 

Percent  of  Realized  Cost 

62 

69 

67 

Source:  Table  3.2;  Canada  Grains  Council,  "Grain  Handling  and 

Transportation,"  Fact  Sheet  No.  2,  Winnipeg,  Manitoba,  1972, 
p.  1;  Canada  Grains  Council,  Statistical  Handbook  (Winnipeg: 
Canada  Grains  Council,  1975),  pp.  200-201.  (hereinafter 
referred  to  as  1975(d).) 

duced  Wheat  Board  marketing  costs.  However,  Federal  subsidies  also 
dropped  from  13.5  to  4.4  cents  per  bushel  and  hence,  stabilized  the 
downswing  in  price  to  farmers.  The  price  reflected  to  farmers  in¬ 
creased  by  47  percent  from  1971-72  to  1973-74  reaching  56.4  cents  per 
The  increase  was  largely  due  to  inflation  in  all  subsystems, 
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additional  storage  at  port  terminals,  and  the  Wheat  Board  trucking 
program. 

As  a  rule,  farmers  pay  60  -  70  percent  of  the  full  realized 
cost.  Note  that  farmers  were  paying  an  increased  portion  (67  percent) 
of  the  true  System  realized  costs  in  1973-74  as  compared  to  62  percent 
in  1969/70. 

Target  Variable  #3:  Effectiveness 

Shepp*  defined  "effectiveness  necessary  to  achieve  maximum 

sales"  as  an  objective  for  the  System.  In  slightly  different  words, 

the  Canada  Grains  Council  said  the  grain  handling  and  transportation 

system  should  provide  that  "the  required  quantities  and  types  of  grain 

2 

are  available  in  position  at  the  required  time.  Quantification  of 
effectiveness  (or  speed)  and  accuracy  in  filling  an  export  order  is 
difficult.  The  model  uses  a  proxy  goal  variable,  elapsed  time,  to 
measure  an  element  of  effectiveness.  That  is,  total  time  (TTST)  for 
a  bushel  to  move  from  farmer's  ben  to  ship  will,  in  a  crude  way,  measure 
the  capability  of  the  System  to  effectively  place  a  bushel  at  the  desired 
place  at  the  required  time.  A  small  TTST  reflects  increased  ability 
to  deliver. 

TTST  is  defined  as  the  sum  of  time  in  days  an  average  bushel 
takes  to  move  through  functions  in  the  operational  subsystems. 

TTST  =  TM1  +  TM2  +  TM3  +  TM4  +  TM8  3.4 


1  Shepp,  op.  ci t. ,  p.  13. 

o 

Canada  Grains  Council,  (1973b),  op.  cit. ,  p.  1. 
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Time  as  used  in  this  Model  is  a  technical  (engineering) 
measure  of  the  capability  of  the  "pipeline"  to  move  grain.  Time 
consumed  to  provide  handling  and  transportation  functions  could  be 
taken  from  daily  operating  records  of  subsystem  managers.  Bjarnason'*' 
identified  the  need  for  agreement  on  a  basis  for  rating  terminal 

2 

throughput  and  made  some  crude  estimates.  Techniques  of  work  study' 
or  work  measurement  (like  ratio-delay)  could  be  used  to  trace  the  time 
necessary  to  move  grain. 

Time  (TTST)  as  used  in  this  Model  must  be  clearly  differentiated 
from  "time  for  storage"  (TS).  Grain  consumes  storage  time  (TS)  in  the 
pipeline  for  other  than  the  transportation,  handling,  and  assembly 
functions  necessary  for  a  smooth  flowing  sales  program.  For  example, 
storage  time  (TS)  is  incurred  because  of  speculation,  maintenance  of  food 
reserves,  and  farm  income  stabilization  (between  years).  Such  waiting 
time  is  called  storage  time  (TS)  and  is  not  incorporated  in  TTST  or 
any  of  its  parts.  Figure  3.2  separates  the  time  periods  referred  to 
in  this  Model  (Shown  by  a  line  of  H's  _)  from  storage  time  (signified 
by  a  line  of  S's).  Thus,  while  the  hypothetical  bushel  took  80  days 
from  harvest  to  the  ship,  44  days  were  consumed  in  storage  (TS)  and 
36  days  in  actual  handling,  assembly,  cleaning,  and  transportation 
(TTST).  Effectiveness  is  measured  by  the  length  of  the  line  of 
H's,  or  TTST,  which  equals  36  in  the  example. 


F.mil  Bjarnason,  Operational  Aspects  of  Contractural  Arrangements 
for  the  Port  of  Vancouver  Terminal  Grain  Handling  and  an  Exploration  of 

Alternatives  (Vancouver:  Western  Transporation  Advisory  Council,  August, 

1975),  p.  30. 

2 

See  for  example:  International  Labor  Office,  Introduction  to 
Work  Study  (Geneva,  Switzerland:  Atar,  1962),  pp.  171-197,  289-299. 
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Figure  3.2:  Time  chart  for  handling  and  transportation  (TMST)  and  for  storage  (TS)  for  a  hypothetical 
bushel  moving  through  the  system  via  country  elevators,  by  subsystem 
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Inhibiting  Conditions  on  Side  Effects 

System  stakeholders  place  certain  conditions  on  the  System 
which  inhibit  movement  towards  the  targets.  The  first  condition'*'  is 
that  there  should  be  an  incentive  "to  invest  capital  in  the  system, 
to  maintain  and  upgrade  the  physical  structures  and  to  exploit 
technology  as  the  need  and  opportunity  arises."  Measuring  the 
presence  of  such  an  incentive  is  difficult.  The  author  chose  the 
level  of  annually  induced  investment  generated  by  the  subsystem  as  a 
measure  of  this  incentive.  That  is,  investment  for  new  and  replace¬ 
ment  structures  and  equipment  is  selected  as  a  proxy  measurement  of 
the  enthusiasm  or  incentive  to  exploit  technology,  and  maintain  or 
upgrade  the  system. 

Such  investment,  symbolized  in  the  ith  subsystem  by  INiS, 
is  introduced  to  subsystems  carrying  out  marketing  functions.  INiS 
is  an  incidental  or  indirect  result  of  target  levels.  When  testing 
policy  solutions  of  the  model,  INiS  would  first  be  left  as  a  flexible 
endogenous  variable.  If  the  levels  of  INiS  were  judged  too  high,  the 
model  would  be  tested  again  with  INiS  set  at  some  level. 

No  statistics  could  be  developed  for  investment  in  recent 
years.  In  the  author's  view, an  incentive  to  invest  has  not  existed, 
especially  for  the  country  point  and  railway  subsystems,  over  the  last 
decade.  However  investment  must  be  a  part  of  any  healthy  future  system. 
Presentations  to  the  Hall  Commission  show  substantial  capital  requirements 
for  both  branchlines  and  country  elevators.  For  example,  the  Alberta 


Requiring  investment  inhibits  movement  to  a  lower  PFST. 
Canada  Grains  Council,  (1973b),  0£.  ci t. ,  p.  2. 
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Wheat  Pool  estimates*  a  need  for  $60  million  over  10  years  to  1985  to 
upgrade  their  system  of  elevators  in  Alberta.  Should  there  be  major 
reductions  in  country  elevators,  additional  farm  storage  and  perhaps 
trucking  capability  will  be  needed. 

The  second  inhibiting  condition  established  by  stakeholders 
is  that  "proper  consideration  be  given  to  convenience  and  cost  impli- 

o 

cations  to  ...the  Prairie  communities."  This  concern  for  side  effects 
of  system  changes  on  communities  is  reflected  by  a  variable  called  the 
"additional  realized  costs  to  the  provincial  and  municipal  government 
subsystems"  (AR9S)  (hereafter  the  word  discription  is  shortened  to 
"additional  provincial  costs").  AR9S  is  measured  in  net  present  value 
dollars  and  defined  in  depth  in  chapter  X.  Levels  of  AR9S  from  a 
policy  solution  of  this  Model  would  be  monitored  and,  if  judged  too 
high,  the  model  would  be  tested  again  with  AR9S  set  at  some  lower  level 
than  that  resulting  from  the  first  Model  solution.  No  data  could  be 
found  to  show  the  levels  of  AR9S  over  recent  years  although  chapter 
X  will  identify  estimates  of  additional  provincial  costs  resulting  from 
branchline  abandonment. 

In  summary,  this  study  chooses  three  target  variables  --  cost, 
price  to  farmers,  and  time  --  and  limits  the  movement  of  the  System 
towards  these  targets  by  two  conditions:  investment  should  be  generated 
and  the  additional  cost  to  provincial  governments  should  not  be  excessive. 
The  model  is  now  introduced. 


Alberta  Wheat  Pool,  "Brief  to  the  Grain  Handling  and 
Transportation  Commission,"  Calgary,  Alberta,  November,  1975,  p.  12. 
(Mimeo. ) 

o 

Shepp,  od.  c i t . ,  p.  13. 
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The  Model 

Thirty-six  statements  or  individual  models  are  developed  to 
explain  factors  affecting  the  three  target  summation  statements  iden¬ 
tified  in  the  previous  section.  Certain  assumptions  made  to  construct 
the  Model  are  outlined  below: 

1.  Wheat,  barley,  oats,  rye,  rapeseed,  and  flaxseed  are 
treated  as  one  homogenous  grain  movement  from  farm  bins  to  terminal. 
Movement  into  the  elevator  and  forward  to  terminals  is  assumed  as 
totally  controlled  by  Wheat  Board  quota  and  block  shipping  systems. 

2.  Throughout  the  Model,  "bushels  net  of  dockage  and  ex¬ 
cessive  moisture"  are  shortened  to  "bushels".  Foreign  matter  and 
excessive  moisture  in  grain  are  called  "dockage"  and  treated  as  a 
separate  entity. 

3.  Unless  introduced  to  a  model  exogenously,  storage  levels 
are  assumed  to  be  constant  during  the  crop  year  and  between  years. 
Terminal  receipts  (TR4)  are  defined  as  the  common  measure  of  through¬ 
put  for  rail,  port  terminal,  and  Wheat  Board  subsystems. 

Figure  3,3  provides  a  flow  chart  of  the  policy  connections 
between  variables  in  the  total  system.  Through  the  Model  instruments 
in  the  upper  left  corner  of  the  figure  affect  targets  in  the  upper 
right  corner.  For  example,  handling  tariffs  affect  the  price  to 
farmers.  Instruments  have  a  spill-over  effect  on  incidental  variables 
in  the  lower  right  corner  (like  investment).  Uncontrollable  or  data 
variables  exogenous  to  the  Model  (like  the  inflation  rate)  also  affect 
targets  (like  realized  costs)  and  vital  side  effects  (like  additional 
provincial  costs). 

The  Model  contains  nineteen  statements  that  explain  the 
target  variables:  nine  statements  explain  various  subsystem  realized 
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Figure  3.3:  Example  of  policy  relationships  of  variables  in  this 
model  of  the  grain  handling  and  transportation  system 


Exogenous 

The  Model  of 

Endogenous 

Variables 

Structural  Relationships 

Variables 

Policy  instruments  .  Target  Variables 


-  Realized  Cost 

-  Price  to  the 
Farmer 

-  Time 


Incidental  variables 


-  Investment 

-  Additional  Provincial 
Costs 

-  Dockage 

-  Inland  Terminal 
Receipts 


costs  (RCiT),  six  statements  explain  time  (TMiT)  and  four  explain 
price  to  the  farmer  (PFit).  The  other  nineteen  statements  of  the 
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model  explain  incidental  or  side  effect  variables  and  include  five 
investment  models  and  one  statement  showing  the  factors  affecting  the 
additional  cost  to  provincial  governments  (AR9S). 

The  thirty-nine  endogenous  variables  in  the  Model  are 
ordered  in  Figure  3.4  according  to  their  linkage  or  influence.  The 
concept'*'  of  ordering  large  model  such  as  this  according  to  the  pre- 
cidence  and  casual  relations  between  endogenous  variables  allows  one 
to  see  the  logical  network  of  impacts  of  unknown  policy  variables. 

For  example,  variables  with  order  zero  (like  dockage)  are  strictly 
determined  by  exogenous  variables  (like  weather).  Order  zero 
variables  have  dominant  influence  over  order  one  variables  and  drive 
or  determine  (along  with  exogenous  variables)  the  variables  in  order 
one,  two,  three,  four,  etcetera.  Thus  the  level  of  dockage  entering 
country  elevators  ((DEI)  =  order  0)  plays  a  large  part  in  determining 
the  dockage  entering  port  terminals  ( ( DE4)  =  order  1).  Similarly, 
the  average  capacity  of  elevators  (AC1  =  order  0)  affects  or  determines 
the  realized  cost  of  elevator  operations  (RC1T  =  order  2). 

The  three  summations  of  System  targets  are  restated  in  the 
following  section  along  with  a  listing  of  the  thirty-six  other  state¬ 
ments.  Statements  are  listed  by  subsystem,  with  accompanying 
definitions  for  variables.  Variable  definitions  are  expanded  and 
assessed  for  measurability  in  later  chapters.  The  number  to  the 
right  of  each  statement  refers  to  the  chapter  and  statement  number  in 
that  chapter.  Thus  statement  4.2  is  the  second  model  found  in  Chapter 
IV.  Signs  below  variables  indicate  the  expected  direction  of  influence 
that  the  variable  will  have  on  the  dependent,  endogenous  variables. 


Fox,  e;t.  al  .  ,  ojo.  cit.  ,  pp.  65-71,  332-339. 
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Figure  3.4:  Linkages  or  causal  ordering  of  endogenous  variables 


0-0rder  1st  Order  2nd  Order  3rd  Order  4th  Order  5th  Order  6"h  Order 


^  Factors  determining  RCST  are  represented  on  accompanying  overlay. 
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Figure  3.4:  Linkages  or  causal  ordering  of  endogenous  variables 


0-0rder  1st  Order  2nd  Order  3rd  Order  4th  Order  5th  Order  6th  Order 


^  Factors  determining  RC.ST  are  represented  on  accompanying  overlay. 
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Target  Statements 


RCST  =  RC1T  +  RC2T  +  TC3T  +  RC4T  +  RC5T  +  TC6T  +  RC7T  +  RC8T  3.1 


PFST  =  PF1T  +  SR  +  HT4  +  PF6T  +  RC7T  +  RC8T  +  q„(NE8) 
gg(AR9S) 


3.4 


TTST  =  TM1  +  TM2  +  TM3  +  TM4  +  TM8 


3.5 


, 
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Subsystem  #1:  Country  Elevators 


DEI 

= 

f  (HW,  DP,  CTl*,  PHI) 

+  + 

4.1 

SY1 

- 

f  (QV6*,  Dll,  TW,  UP) 

+  + 

4.2 

PM1 

= 

f  (IP*,  TR4,  FP,  SV1, 

DEI) 

+  + 

- 

4.3 

AC1 

- 

f  (NE,  MB*) 

+ 

4.4 

RC1T 

= 

f  (PM1/NE,  AC1,  IR) 

+  + 

4.5 

TM1T 

= 

f  (PM1,  SV1,  HT1/SC,  NG) 

+  + 

+ 

4.6 

TP1 

= 

PM1  (HT1*  +  CTl*  i-TMl 

T  (SC*)-  RCIT)  +  ( SC*) ( ST1* ) 

-Dll  4.7 

PFIT 

= 

HTl*  +  CTl*  -  (DI1)/(PM1) -p(TPll)/PMl 

4.3 

INIS 

= 

f  (TP1 ,  (1-p)  ( TP 11) , 

I Nil,  TC*) 

4.9 

+  + 

+  + 

where 

(alphabetically  stated): 

AC1 

- 

Average  Capacity 

(1-p)  (TP11)  = 

Retained  Patronage 
Dividend 

CS11 

— 

Capital  Stock 

IR  =  Inflation  Rate 

CTl* 

- 

Cleaning  Tariff 

MB*  =  "B"  Lines  Abandoned 

DEI 

= 

Dockage 

NE  =  Number  of  Elevators 

Dll 

- 

Delivery  Incentives 

NG*  =  Number  of  Grades 

DP 

= 

Dockage  Price 

PFIT  =  Price 

to  Farmer 

FP 

= 

Feed  Price 

PM1  =  Producer  Marketings 

HT* 

= 

Handling  Tariff 

PM1/NE  =  Average  Receipts 

HW 

Harvest  Weather 

p(TPll)/PMl  = 

Patronage  Dividend 
refunded 

I  Nil 

zz 

Past  Investment 

QV6*  =  Quota 

Variation 

IN2S 

- 

Investment 

RCIT  =  Reali 

zed  Cost 

IP* 

- 

Initial  Price 

SC* ( ST1*)  =  Storage  Revenue 

•  • 


SV1  = 

Seasonal  Variation 

TR4 

=  Terminal  Receipts 

★ 

TCI  = 

Tax  Credit 

TW 

=  Total  Weather 

TM1T  = 

Time 

UP 

=  Utilization  of  Pacifi 

Ports 

TP1  = 

Total  Profit 

TP11  = 

Profit  in  previous  year 

1.  •  ■ 
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Subsystem  #2:  Inland  Terminals 


IT2  =  f  (TR4,  DEI,  HT2*,  DI2*,  NB,  TT6T)  5.1 


+  + 

+  + 

+ 

RC2T  =  f  (IT2,  IC2,  IR)  + 

DI2/IT2 

5.2 

+  + 

TM2  =  z  (IT2)/(TR4) 

+ 

5.3 

PF2T  =  HT2*  -  DI2/IT2 

* 

* . 

5.4 

Iri2S  =  f  ( IT2,  IN21 ,  PF2/PF1 ,  NF7, 

CR3 

,  CR2  ) 

5.5 

+  + 

+ 

+ 

+ 

where : 

CR2  =  Credit  Available 

IR 

=  Inflation  Rate 

CR3  =  Change  in  Rail  Rate 

IT2 

=  Inland  Terminal  Receipts 

Structure 

DEI  =  Dockage 

NB 

=  Non-Board  Grain 

DI2  =  Delivery  Incentives 

NF 

=  Net  Farm  Income 

FF2/PF1  =  Price  Ratio 

z 

=  Days  Removed  from  Rail 

★ 

Car  Cycle 

HT2  =  Handling  Tariff 

RC2T 

=  Realized  Cost 

IC2  =  Storage  Capacity 

TM2 

=  Time  Saved 

Iri21  -  Past  Investment 

TR2 

=  Port  Terminal  Receipts 

IN2S  =  Investment 

TT6T 

=  Time  by  Other  Subsystems 

* 

«  i 

V 

« 

.  *v 

,  L;  *  ..  *  • 

, 

«  - 

« 
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Subsystem  #3:  Railways 

GT3  =  f  (DEI  +  TR4) 

+  + 

TM3T  =  f  ( ST 4* ,  TW,  LD,  NE) 

-  TM2 

+  +  +  + 

,  * 

★  v  * 

RC3T  =  f  (GT3,  TM3T ,  CC3  , 

MB  ,  IR)  +  IC3 

+  +  + 

+ 

RL3  =  RC3T  -  (GT3)  (SR*)  + 

BS3  -  d ( GI 31 ) 

IN3S  =  f  (GT3,  CS31,  CC3*, 

RL3)  +  GI 3* 

+  +  + 

- 

where: 

BS3  =  Branchline  Subsidies 

* 

MB 

CC3  =  Cost  of  Capital 

NE 

CS31  =  Capital  Stock 

RC3T 

DEI  =  Dockage 

d( GI 31)  =  Cost  of  Hopper  Car 

RL3 

* 

Operations 

SR 

•k 

* 

GI3  =  Government  Investment 

ST4 

GT3  =  Grain  Traffic 

TM2 

•k 

IC3  =  Institutional  Costs 

TM3T 

IN3S  =  Investment 

TR4 

IR  =  Inflation  Rate 

TW 

LD  =  Labor  Disruptions 

6.1 

6.2 

6.3 

6.4 

6.5 

Miles  of  "B"  Line 
Abandoned 

Number  of  Elevators 
Realized  Cost 
Railway  Losses 
Statutory  Rate 
Storage  Stocks 
Time  Saved 
Time 

Terminal  Receipts 
Weather 


z 

• 

. 

>  !  i  ’  : 

' 

r  , 

. 

. 

‘  '  "«  . 

»• 

*  _  • 
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Subsystem  #4:  Port  Terminals 

DE4  =  f  (TIM,  IT2 ,  CT4*,  DEI) 

+  + 

RC4T  =  f  (TR4,  DE4,  TE4,  IR,  NG*) 

+  +  +  + 

TM4T  =  f  (ST 4*,  DE4,  LD,  IT2) 

+  +  + 

TP4  =  (ST 4*)  (SC)  +  (HT4*)  (TR4)  + 

IN4S  =  f  (TP4,  CS41 ,  IN41,  SI4*) 

+  +  +  + 

where: 

BP  =  By-Product  Price 

CT4  =  Cleaning  Tariff 

DEI  =  Dockage  Entering  Elevator 

DE4  =  Dockage 

HT4  =  Handling  Tariff 

IN4S  =  Investment 

IR  =  Inflation  Rate 

LD  =  Labor  Disruptions 

NG  =  Number  of  Grades 


7.1 

7.2 

7.3 

(BP)  (DE4)  -  RC4T  7.4 

7.5 

RC4T  =  Realized  Cost 

SC  =  Storage  Charge 
* 

SI 4  =  Storage  Incentive 

ST4  =  Storage  Stocks 

TE4  =  Terminal  Storage 
Capacity 

TM4T  -  Time 

TP4  =  Total  Profit 

TR4  =  Terminal  Receipts 


*  -  * 
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Subsystem  #5:  Canadian  Grain  Commission 

RC5T  =  f  (TR4,  IR) 

+ 

where: 

IR  =  Inflation  Rate 
RC5T  =  Realized  Costs 
TR4  =  Terminal  Receipts 


Subsystem  #6:  Canadian  Wheat  Board 

TT6T  =  (TM1T  -  w^-  TM2  +  k (TM3T )  +  TM4T 
RC6T  =  f  (TT6T ) 


PF6T  -  w2(ST2  +  ST4*)  +  (IT2/TR4)  (PF2)  +  RC6T 


where: 

IT2  =  Ini  and  Terminal  Receipts 

k  =  Proportion  of  Days  Cars 
are  Full 

PF2  =  Price  to  Farmer 

PF6T  =  Price  to  Farmer 

RC6T  =  Realized  Cost 

ST2  =  Stocks  in  Elevators 
* 

ST4  =  Stocks  in  Port  Terminals 


TM2  = 


TM3T  = 
TM4T  = 
TR4  = 
TT6T  = 

w-1  = 


8.2 

8.3 

8.4 

Time  Saved  by  Inland 
Terminal 

Time  i.n  Rail  Cars 
Time  in  Terminal 
Terminal  Receipts 
Total  Wheat  Board  Time 
Free  Period 
Parameter 


■ 


Subsystem  #7:  Farm  Storage 


IN7S  = 

RC7T  = 

where: 
CS71  = 
DEI  = 
FS  = 
IN7S  = 
NF7  = 
NF71  = 


f  (NF7  +  TC7*) ,  NF71,  YR) 

+  +  + 

f  (CS71  +  s (IN7S) ,  (DE1)/(PM1) ,  PC7,  FS,  NG) 
+  +  +  ?  + 


Capital  Stock 

NG  =  Number  of  Grades 

Dockage 

PC7  =  Percent  Carryover 

Farm  Size 

PM1  =  Producer  Marketing 

Investment 

RC7T  =  Realized  Cost 

Net  Farm  Income 

TC7*  =  Tax  Credit 

Past  Net  Farm  Income 

YR  =  Year 

f- 


■  * 


*• 
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Subsystem 

#8:  Trucking 

RC8T  =  f 

(NE,  (PM1/FM),  IR) 

AT  8  =  f 

-  -  + 

(MB*) 

NE8  =  f 

+ 

(ATS,  IT2,  Dll,  DI2 ,  CO*) 

TM8T  =  f 

+  +  -  -  - 

(IP*/FP),  TW,  SV6 ,  NF7) 

IN8S  =  f 

+  +  + 

(NF7,  NF71,  YR,  NE8) 

+  +  +  + 

where: 

AT8  =  Additional  Trucking 

* 

CO  =  Compensation 

Dll  =  Delivery  Incentive 

DI2  =  Delivery  Incentive 

FM  =  Number  of  Permit  Holders 

FP  =  Feed  Price 

IN8S  =  Investment 

IP  =  Initial  Price 

IR  =  Inflation  Rate 

IT2  =  Inland  Terminal  Receipts 

MB  -  Miles  of  "B"  Line 
Abandoned 


9.3 

9.4 

9.5 

< 

9.6 

9.7 

NE  =  Number  of  Elevators 

NE8  =  Net  Extra  Trucking 
Cost 

NF7  =  Net  Farm  Income 
NF71  =  Past  Net  Farm  Income 
PM1  =  Producer  Marketings 
RC8T  =  Realized  Cost 
SV6  =  Seasonality 
TM8T  =  Time 
TW  =  Weather 
YR  =  Year 


» 
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Subsystem  #9:  Provincial  and  Municipal  Governments 

AR9S  =  f  (NE2 ,  MB,  AT8)  +  (d(IT2),  IR,  SV1) 
where: 

AR9S  =  Additional  Provincial  Costs 

AT8  =  Additional  Trucking  Due  to  Rail  Abandonment 

d(IT2)  =  Trucking  to  Inland  Terminals 

IR  =  Inflation  Rate 

MB  =  Miles  of  "B"  Line  Abandoned 

NE  =  Number  of  Elevators 

SV1  =  Seasonal  Variation 


10.1 


..  . 
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Summary 

The  Model  contains  thirty-nine  endogenous  variables  and 
fifty-four  exogenous  variables.  Variables  are  classified  in  Figure 
3.5  according  to  the  policy  classification  developed  in  chapter  II. 

Each  of  the  22  quantitative  instruments  is  grouped  in  the 
upper  left,  in  alphabetical  order  with  an  asterisk  in  the  right  hand 
element.  For  example  CC3*  is  the  cost  of  capital  instrument  affecting 
subsystem  three.  The  target  variables  are  grouped  in  the  upper  right 
area  of  Figure  3.5  in  three  columns.  Column  one  shows  that  there 
are  realized  cost  target  variables  in  subsystems  #1  to  #8  plus  a 
summation  variable  expressing  the  total  System  target.  Column  two 
shows  the  four  price  to  farmer  targets  and  column  three  lists  the 
six  time  targets.  The  total  set  of  targets  contributes  to  political 
and  social  well-being. 

Less  important  variables  are  shown  in  the  lower  portion  of 
Figure  3.5.  In  the  lower  left  area  the  32  exogenous,  data 
variables  are  listed  alphabetically.  The  six  investment  conditions 
(INiS)  and  additional  costs  to  provincial  governments  (AR93)  are  the 
most  vital  of  the  20  endogenous,  incidental  variables  in  the  lower  right. 

The  logic  behind  each  statement  and  the  measureabi 1 i ty  of 
variables  are  discussed  by  subsystem  in  Chapters  IV  to  X.  Policy 
instruments  are  also  evaluated  in  each  chapter.  Chapter  XI  will  draw 
together  the  Model  and  deal  with  broader  policy  implications. 
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Figure  3.5:  Exogenous  And  Endogenous  Variables  In  The  Model 
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CHAPTER  IV 


COUNTRY  ELEVATOR  SUBSYSTEM 

Introduction 

Country  elevators  purchase  and  grade  grain  from  farmers' 
trucks,  then  they  store,  assemble  into  carlots,  and  load  grain  into 
railway  cars.  For  the  purpose  of  this  Model,  the  manager  unit  will 
be  used  as  the  measure  of  country  elevators.  That  is,  one  "country 
elevator  unit"  owned  by  a  firm  at  a  point  may  have  two  or  more  ele¬ 
vators  and  there  may  be  several  competitive  elevator  manager  units 
at  one  country  point. 

Performance  measures  or  targets  selected  for  subsystem  #1 
(country  elevator  units)  include: 

1.  Realized  cost  to  the  elevator  subsystem  (RC1T). 

2.  Time  in  the  elevator  subsystem  (TM1T). 

3.  Price  to  farmers  for  services  rendered  by  the  subsystem 

(PF1T ) . 

4.  Total  profits  to  elevator  firms  (TP IT). 

Investment  in  country  elevator  facilities  (INIS)  is  introduced  as  a 
condition  inhibiting  movement  toward  the  RC1T  and  PF1T  targets. 

The  chapter  develops  nine  structural  or  functional  relation¬ 
ships.  Many  are  estimable  by  regression  techniques.  These  functional 
forms  are  interrelated  as  shown  in  Figure  4.1.  Numbers  under  a  varia¬ 
ble  name  refer  to  the  explanatory  statement  or  functional  form  developed 
in  the  chapter.  Arrows  relate  the  logical  flow  of  influence  or  causa¬ 
lity;  signs  show  the  direction  (positive  or  negative)  of  that  influence. 
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For  example,  Figure  4.1  shows  that  as  dockage  increases,  space  for 
and  therefore  the  level  of  producer  marketings  decreases.  An  increase 

in  producer  marketings  will  result  in  decreased  realized  costs  per  bushel. 
Target  variables  are  underlined  to  clearly  identify  them  to  the 

reader. 

Figure  4.1:  Logical  relationships  among  variables  endogenous  to 
country  elevator  subsystem  (#2) 


Dockage  Entering 


”  The  Price  to  Farmer  is  determined  only  by  exogenous 
variables  not  shown  in  this  figure. 
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Structural  Relationships  Involving 
Non-Target  Variables 

Figure  4.2  schematically  portrays  the  logic  of  the  four  in¬ 
cidental  variables  introduced  in  statements  4.1  (Dockage),  4.2  (Seasonal 
Variation  in  Receipts),  4.3  (Producer  Marketings),  and  4.4  (Average 
Capacity  of  Elevator  Units).  Each  incidental  variable  is  used  to  de¬ 
termine  the  level  of  one  or  more  target  variables  entered  in  the  chapter. 

Figure  4.2:  Logical  relationships  affecting  incidental  variables  in 
country  elevator  subsystem  (#1) 


Delivery  Incentives 


(4.2) 


Number  of  Elevators  — 

Miles  of  "B"  Category 
Rail  Line  Abandoned 


Average  Capacity 
of  Elevator  Units 
(4.4) 
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Dockage 


DEI  =  f  (PMl,  CT1 ,  DP,  HW) 
+  -  -  + 


4.1 


where: 

DEI  =  Dockage  entering  country  elevators  during  a  year,  in 
millions  of  pounds, 

PMl  =  Producer  marketings  to  primary  elevators,  in  millions 
of  bushels  (net  of  dockage),  per  year, 

CT1  =  Cleaning  tariff,  in  cents  per  bushel, 

DP  =  Dockage  price  as  measured  by  the  average  #2  feed 
barley  price  on  the  Prairies,  per  bushel, 

HW  =  Harvest  weather,  in  millions  of  acre-inches  of  pre¬ 
cipitation. 

Dockage  (screenings,  weed  and  foreign  grain  seeds)  and  moist¬ 
ure  which  enter  country  elevators  demand  special  care  to  maintain  grain 
quality.  Dockage  requires  additional  space  and  therefore  costs  in  ele 
vators  and  rail  cars.  For  example,  dockage  shipped  to  terminals  in 
the  1969-70  crop  year  was  estimated"1  to  require  12,000  freight  cars  or 
33  rail  cars  per  day. 

Statement  4.1  is  a  basic  supply  function  for  a  derived  pro- 

2 

duct;  it  could  be  estimated  from  time  series  data.  Statement  4.1 
hypothesizes  that  the  volume  of  dockage  will  vary  primarily  as  the 
volume  of  producer  marketings  (PMl).  Dockage  will  decrease  as  the 
cleaning  tariff  (CT1)  is  raised  since  the  tariff  acts  as  a  deterrent. 


*  "Dockage  Costs  Money,"  Agri -News  (Alberta  Department  of 
Agriculture  News  Release),  January  8,  1973. 

p 

To  the  author's  knowledge,  data  are  only  available  on  dock¬ 
age  shipments  from  country  elevators.  Data  for  the  dependent  variable 
dockage  entering  elevators,  could  be  estimated  by  multiplying  the  per¬ 
centage  of  dockage  in  grain  shipments  during  a  year  times  the  producer 
marketings  entering  in  a  year:  i.e.,  DEI  =  (%  dockage  in  shipments) 
(producer  marketings  of  grain  to  elevators).  Dennis  Kennedy,  Assistan 
Director,  Economics  and  Statistics  Division,  Canada  Grain  Commission, 
Interview,  April  27,  1976. 
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Similarly,  the  supply  of  dockage  to  the  elevators  will  vary  inversely 
as  the  price  (DP)  of  its  substitute  use  in  livestock  feed.  Finally, 
the  author's  farm  experience  suggests  the  amount  and  geographic  extent 
of  rainfall  during  harvest  will  directly  affect  the  total  foreign  mat¬ 
ter  and  moisture  in  grain.  Such  a  weather  effect  could  be  measured 
by  (a)  multiplying  a  region's  precipitation  (in  inches)  during  fall 
periods  by  the  seeded  acreage  in  that  region  and  (b)  summing  over 
all  regions  in  the  Prairies.  Farm  expenditure  on  weed  chemical  was 
rejected  as  an  explanatory  factor  in  4.1  because  annual  measurement  of 
such  expenditures  is  difficult.1 


Seasonal  Variation  in  Receipts 

SV1  =  f  (QV6,  Dll,  TW,  UP) 
+  -  +  - 


4.2 


where: 


SV1  =  Seasonal  variation  in  producer  marketings  to  elevators 
as  measured  by  the  coefficient  of  variation  for  month¬ 
ly  marketings, 


QV6  =  Quota  variation  as  measured  by  the  coefficient  of 
variation  of  (quota  level  in  a  month)  x  (acreage 
to  which  the  quota  applies), 


Dll  =  Delivery  incentives  paid  by  elevator  firms,  in  thousands 
of  doi 1 ars , 

TW  =  Total  weather  influence  from  August  to  June  1  as 
measured  by  inches  of  precipitation  times  area  of 
Prairies  and  B.C.  associated  with  grain  handling, 

UP  =  Utilization  of  Pacific  ports  as  measured  by  the  percent 
of  total  grain  export  clearances  going  through  Vancou¬ 
ver  and  Prince  Rupert. 


i 

Further  information  on  dockage  considerations  can  be  found 
in:  Canada  Grain  Council,  An  Assessment  of  Selected  Studies  in  Grain 
Handling  and  Transportation  (Winnipeg:  Canada  Grain  Council,  1973) , 
pp.  85  -  97.  (Hereinafter  called  (1973  a).) 
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Figure  4.3  shows  the  wide  swings  in  producer  deliveries 
over  the  twelve  month  shipping  season.  The  pattern  of  larger  volu¬ 
mes  at  the  end  of  each  season  is  persistent  from  year  to  year  for  two 
reasons.  First,  the  high  fall  deliveries  arise  because  farmers  wish 
to  deliver  straight  from  the  combine  to  elevators  in  order  to  reduce 
their  on-farm  storage  needs.  The  summer  peak  is  due  in  part  to  the 
farmer  using  farm  storage  as  a  buffer  to  stabilize  his  income.  That 
is,  the  farmer  keeps  his  grain  until  he  is  sure,  from  an  inspection 
of  his  current  crop,  that  drought,  hail,  and  other  crop  considerations 
will  not  lower  his  future  income  to  an  extent  where  he  should  retain 
last  year's  crop.  If  the  crop  is  good,  the  farmer  then  delivers  more 


Figure  4.3:  Producer  deliveries  by  month  (all  grains) 
crop  year  1973-74 


millions 


Source:  Canadian  Wheat  Board,  Annual  Report,  1973-74.  (Winnipeg, 
Manitoba:  Canadian  Wheat  Board,  p.  38. 


- 


« 

<  • 


4  ■* 


• 

' 

• 

.  t.  t  * 

.  ♦**  » 

% 


i .  1  . 
*  4  >  '  J 


•  •  •• 


.*  ..  •  -• 


•*  *  . 


63 


grain  to  the  elevator. 

The  second  reason  for  the  higher  summer  deliveries  in 
Figure  4.3  is  that  Thunder  Bay  can  ship  grain  only  during  ice-free 
summer  and  fall  months  and  therefore  much  of  the  Thunder  Bay  grain 
is  forwarded  during  the  summer.  The  pattern  of  Figure  4.3  as  measured 
by  seasonal  variation  (SY1)  is  a  vital  variable  since  the  unevenness  of 
flow  restricts  the  maximum  capacity  of  the  grain  "pipeline"  --  rail 
cars,  for  example,  may  be  underutil ized  in  the  winter  and  in  tight 
supply  in  mid- summer. 

There  are,  in  the  author's  view,  some  variables  that  can  ex¬ 
plain  variations  in  SV1  from  year  to  year.  First,  as  the  use  of  the 
year-round  Pacific  ports  (UP)  increases,  one  would  expect  the  influence 
of  Thunder  Bay  shipping  to  decrease.  Secondly,  the  level  and  timing 
of  Wheat  Board  quotas  is  a  major  factor  determining  when  farmers  deli¬ 
ver.  Quotas  for  specific  grains  are  issued  several  times  a  year  si¬ 
multaneously  to  all  farmers  delivering  to  a  grain  block.  For  example, 
quota  A  for  five  bushels  of  wheat  may  open  September  1  and  run  until 
December  31;  quota  B  for  an  additional  five  bushels  of  wheat  may  open 
November  1  and  run  until  February  28.  Therefore,  the  level  of  total 
delivery  opportunity  on  the  Prairies  at  any  one  time  is  the  product  of 
quota  times  the  number  of  acres  it  applies  to  (example:  5  bushels  x  1 
million  acres  =  5  million  bushels  opportuni ty) .  The  variation  in 
delivery  opportunity  can  be  measured  by  the  coefficient  of  variation 
(QV6)  of  delivery  opportunity  from  month  to  month.  It  is  hypothesized 
that  a  lower  0V6  (less  quota  variation)  will  reduce  the  seasonality  of 
producer  deliveries. 
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Delivery  incentives  (Dll)  do  not  as  a  rule  exist  for  country 
elevators  but  are  introduced  in  the  model  to  show  their  possible  ef¬ 
fect  in  reducing  seasonal  delivery  variation  (SV1).  Delivery  incen¬ 
tives  could  take  two  forms:  reduced  elevator  handling  tariffs  and 
trucking  premiums.  Currently,  the  Canada  Grain  Act,  administered  by 
the  Canadian  Grain  Commission,  permits  "one  or  more  (elevator)  plants 
in  a  class  to  charge  a  rate  for  services  different  than  that  charged  by 
other  plants  of  the  same  class  and  operated  by  the  same  company."* 

2 

This  does  not  go  far  enough  according  to  the  Canada  Grains  Council: 

If  the  regulated  tariffs  allowed  greater  latitude,  the 
elevator  companies  could  offer  rate  advantages  to  pro¬ 
ducers  who  delivered  to  more  efficient,  higher  volume 
facilities,  who  delivered  at  certain  times  of  the  day 
or  week,  etc.  The  existing  level  of  rates  have  not 
left  sufficient  room  for  negotiation  with  the  producer. 

Cargill  sees  the  additional  need  for  trucking  premiums  so 

large  grain  handling  facilities  can  realize  the  economics  of  large 
3 

volumes.  The  author  concludes  Dll  is  a  variable  that  the  industry 
wishes  to  examine.  Dll  measures  in  thousands  of  dollars  the  reduced 
income  to  elevators  (from  lower  handling  tariffs)  plus  increased  ex¬ 
penditures  (trucking  premiums  to  attract  large  volumes  to  points  during 
low  volume  periods).  The  author  suggests  in  4.1  that  as  delivery 
incentives  increase,  seasonal  variation  declines. 

i 

H.D.  Pound,  "Plain  Facts  About  Grain  Handling  and  Storage 
T ari f fs , "  Proceedings  of  the  Grain  Handling  and  Transportation  Seminar 
(Canada  Grains  Council,  March,  1973),  p.  27. 

p 

c  Canada  Grains  Council  (1975  b),  0£.  cit. ,  p.  45. 

3 

Cargill,  "Submission  to  the  Grain  Handling  and  Transporta¬ 
tion  Commission"  (presented  in  Winnipeg,  Manitoba,  October  1975),  pp. 

25  -  26.  (Mimeographed.) 
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The  Canadian  Wheat  Board  reports*  indicate  that  substantial 
precipitation  on  Prairie  roads  and  branchlines  or  on  mountain  passes 
disrupts  the  Board's  desired  rail  shipping  program  and  farm  deliveries. 
Total  weather  (TW)  is  introduced  to  explain  this  disruptive  seasonal 
effect.  TW  would  be  calculated  for  each  year  in  a  similar  way  to 
harvest  weather  (HW). 

Producer  Marketings 

PM1  =  f  (IP,  TR4,  FP,  SV1,  DEI)  4.3 

+  + 


where: 

PM1  =  Producer  marketings  to  primary  elevators,  in 

millions  of  bushels  (net  of  dockage),  per  year, 

IP  -  Initial  price  per  bushel  f.o.b.  Lakehead  less 
average  freight  adjustment, 

TR4  =  Terminal  receipts  at  Churchill,  Thunder  Bay  and 
Pacific  ports,  in  millions  of  bushels, 

FP  =  Feed  price  on  the  Prairies,  per  bushel,  as 
measured  by  the  average  non-Board  price. 

Statement  4.3  is  a  supply  function  for  grain  deliveries  to 
elevators  (PM1).  PM1  would  be  expected  to  vary  according  to  price  (IP) 
and  the  price  in  the  competitive  feed  market  (FP).  Volumes  going  into 
elevators  (PM1)  will  vary  as  the  demand  for  grain  as  measured  by  volume 
shipped  out  of  elevators.  Shipments  from  elevators  are  assumed  to  be 
all  by  rail  car  and  destined  for  ports.  Hence,  elevator  shipments 
equal  terminal  receipts  (TR4).  TR4  is  used  as  the  measure  of  elevator 


i 


1  Canadian  Wheat  Board,  Annual 
CWB,  1972-73,  1973-74),  both  p.  45. 
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shipments  or  market  demand  in  statement  4.3. 

Two  additional  variables  will  have  a  small  effect  on  PM1. 

SV1  is  introduced  to  4.3  as  a  measure  of  the  grain  pipeline's  capacity 
limitations.  A  lower  SV1  would  mean  an  evener  grain  flow  and  hence 
less  congestion  at  elevators  and  better  rail  car  utilization.  Thus, 
if  seasonal  variation  dropped,  ceterus  paribus,  the  system  could  re¬ 
ceive  more  farm  deliveries  (PM1)  in  a  year.  Similarly,  high  dockage 
volumes  will  reduce  the  capacity  of  elevators  by  taking  up  valuable 
space.  Hence,  in  years  of  high  DEI,  PM1  (net  of  dockage)  would  be 
slightly  reduced. 

Net  farm  income  may  have  a  large  effect  on  when,  and  to  what 
level,  farmers  sell  grain.  One  would  expect  farmers'  deliveries  to 
drop  as  their  income  becomes  so  high  that  they  wished  to  postpone  in¬ 
come  tax  by  not  delivering.  Net  income  was  omitted  from  4.3  because'*' 
of  its  correlation  with  IP  and  TR4. 

Average  Capacity  of  Elevator  Units 

AC1  -  f  (NE,  MB)  4.4 

+ 


where: 


ACi  =  Average  storage  capacity  of  all  elevator  units,  in 
thousands  of  bushels, 

NE  =  Number  of  elevator  units, 

MB  =  Miles  of  "B"  category  rail  lines  abandoned. 

Table  4.1  shows  that  as  the  number  of  elevator  operating  units 

declines,  the  average  capacity  per  unit  increases.  Hence,  the  inverse 


*  The  effect  of  income  on  PM1  may  have  been  reduced  in  recent 
years  with  increased  cash  advances  and  regulations  permitting  deferral 
of  grain  income  into  the  next  year. 
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relationship  between  NE  and  ACi  in  4.4.  While  wholesale  rail  aban¬ 
donment  has  not  taken  place  in  recent  years,  the  mandate  of  the  Grain 
Handling  and  Transportation  Commission  includes  recommending  line 
abandonment.  If  rail  line  abandonment  decisions  primarily 
remove  smaller  elevators  and  cause  the  building  of  bigger  elevators, 
the  mileage  of  abandonment  (reflected  by  MB)  will  vary  directly  as 
average  capacity  (ACI). 

Table  4.1:-  Elevator  units  and  average  storage  capacity,  1970/71  to 
1974/75. 


Year 

Number  of 
Elevator  Units 

Average  Capacity  per  Unit 
(thousands  of  bushels) 

1970/71 

3539 

112,681 

1971/72 

3477 

113,314 

1972/73 

3240 

116,604 

1973/74 

2814 

128,739 

1974/75 

2623 

135,519 

Source:  Canada  Grains  Council,  State  of  the  Industry  (Winnipeg:  CGC, 

1973),  Exhibit  4A. ;  Canada  Grains  Council,  Statistical  Hand¬ 
book  (Winnipeg:  CGC,  1974,  1975),  p.  155;  p.  185. 
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Structural  Relationships  Involving 
Target  Variables 

Figure  4.4  outlines  the  flow  of  logic  for  the  five 
structural  relationships  introduced  to  the  model  in  statements  4.5 
(Realized  Cost),  4.5  (Time  in  Elevator),  4.7  (Total  Profits),  4.8 
(Price  to  Farmers),  and  4.9  (Investment). 

Figure  4.4:  Logical  relationships  affecting  target  variables  in 
.  country  elevator  subsystem  (#1) 


Exogenous  Variables 


Endogenous  Variables 
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Realized  Cost 


RC1T  =  f  (PM1/NE,  AC1,  IR) 

+  + 


4.5 


where: 

RC1T  =  Realized  cost  per  bushel  to  elevator  subsystem, 
in  dollars, 

PM1/NE  =  Average  receipts  in  bushels  per  elevator  unit  as 
derived  from  the  quotient  of  total  producer  mar¬ 
ketings  (PHI)  divided  by  the  number  of  elevators 
(NE), 

IR  =  Inflation  rate  expressed  as  an  index. 

The  per  bushel  realized  cost  (RC1T)  in  an  average  elevator 
is  defined  to  include  all  costs  less  delivery  incentives  (Dll).  In 
their  Area  Eleven  Study,  the  Canada  Grains  Council  estimated  part  of 
4.5  to  be: * 

Log  average  total  cost  per  bushel  in  dollars 

=  0.34720  -  0.59815  log  of  receipts  in  bushels 

+  0.39371  log  capacity  in  bushels. 

Thus  a  1  percent  increase  in  receipts  reduces  average  costs  per  bushel 
by  0.60  percent  while  a  1  percent  increase  in  capacity  increases  costs 
by  0.39  percent.  The  Council  later  escalated  these  estimates  to  allow 
for  inflation.  Consequently,  the  Grains  Council  estimation  techniques 
can  be  conceptually  represented  by  4.5  where  PM1/NE  provides,  from  other 
variables  in  the  model,  the  receipts  in  an  average  elevator. 


*  Canada  Grains  Council,  Area  Eleven  Study  (Winnipeg:  Canada 
Grains  Council,  1975),  p.  75.  (Hereinafter  (1975  a).) 

2 

Canada  Grains  Council,  Information  Booklet,  Booklet  for 
Area  14  (Winnipeg:  Canada  Grains  Council,  1975),  pp.  85  -  86.  (Herein 
after  (1975  c).f 
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Time  in  the  Elevator 


where: 


TM1T  =  f  (PM1T,  SV1,  HT1/SC,  NG) 
+  +  -  + 


4.6 


TM1T  =  Time  in  the  elevator  subsystem,  in  days, 

HT1  =  Handling  tariff,  in  cents  per  bushel, 

SC  =  Storage  tariff  per  bushel  per  day,  established 

by  the  Canada  Grain  Commission  (subsystem  #5), 

NG  =  Number  of  grades  of  grain  as  established  by  the 
Canada  Grain  Commission. 

TM1T  is  defined  to  include  the  time  necessary  to  receive 
and  bin  grain  in  an  elevator,  serve  customers,  assemble  a  carload  of 
grain  of  one  type,  and  load  grain  on  a  rail  car.  Although  work  study 
data  are  not  currently  available  for  TM1T,  a  cross-sectional  survey  of 
elevators  done  quarterly  over  several  years  could  easily  estimate  TM1T, 
PM1T,  and  NG  in  effect  at  each  elevator.  By  4.6  the  author  hypothe¬ 
sizes  that: 

1.  TM1T  in  an  elevator  increases  if  producer  marketings  (PM1) 
increase  since  congestion  and  slowdowns  result. 

2.  TM1T  increases  if  seasonal  variation  (SV1)  increases  since 
bottlenecks  arising  from  an  uneven  flow  raise  overall  throughput  time. 

3.  TM1T  decreases  when  the  ratio  of  handling  to  storage  reve¬ 
nue  (HT1/SC)  increased  because  the  revenue  from  additional  time  in  the 
elevator  will  be  relatively  less  profitable  than  handling  another  bushel. 

4.  TM1T  in  an  elevator  will  increase  if  there  are  many  grain 
types  in  that  elevator.  For  example,  an  elevator  in  Southern  Alberta 
receiving  primarily  wheat  will  take  less  time  to  assemble  carloads  than 
an  elevator  in  Northern  Alberta  receiving  the  full  range  of  grades  of 
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wheat,  oats,  barley,  and  rapeseed.  In  a  similar  way,  increasing  the 
number  of  grades  (NG)  of  grain^  will  increase  TM1T.  For  example, 
adding  protein  segregation  in  wheat  will  increase  the  time  necessary 
to  assemble  a  carload  of  a  particular  protein  content. 

Total  Profits 

TP1  =  PM1(HT1  +  CT1  +  TMIT(SC)  -  RC1T)  +  (SC) (ST1)  -  Dll  4-7 

where: 

TP1  =  Total  profits  of  elevator  companies,  in  millions 
of  dollars, 

HT1  =  Handling  tariff,  in  cents  per  bushel, 

TMIT(SC)  =  Storage  revenue  per  bushel  as  a  result  of 
handling  time,  in  cents  per  bushel, 

(SC ) ( ST1 )=  Storage  revenue,  in  millions  of  dollars,  as 

a  result  of  normal  storage  where  ST1  =  storage 
in  elevators,  in  millions  of  bushels. 

Statement  4.7  is  an  accounting  summation  of  total  profit. 

Revenues  include  handling  revenue  (PM1)(HT1),  cleaning  revenue  ( PM1 ) ( CT 1 ) 
and  storage  revenue  from  normal  stocks  ( SC ) ( ST1 )  plus  handling  ( PM 1 ) (SC) (TM1T) 
Realized  costs  (RC1T)  and  total  new  delivery  incentives  (Dll)  are  then 


The  author  defines  (NG)  as  a  proxy  for  introducing  cost  and 
time  economies  by  changes  to  the  total  grading  system.  The  number  of 
grades  is  used  here  for  measurement  simplicity.  Protein  segregation 
and  new  grades  for  utility  wheats  are  now  under  review  by  the  Standards 
Committee  of  the  Canada  Grain  Commission.  While  each  new  grade  more 
accurately  reflects  quality  both  to  buyer  and  seller,  there  is  a  definite 
operational  cost  to  the  System.  Increased  foreign  matter  tolerance  in 
export  grades  will  have  the  same  effect  on  time  and  cost  as  reducing  (NG). 
For  additional  discussion,  see:  Canada  Grains  Council,  "Sub-Committee 
Report  on  Market  Specifications  for  Canadian  Grains,"  Winnipeg,  Manitoba, 
April,  1976.  (Mimeographed.) 
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subtracted  from  revenues  to  yield  total  profits. 

Price  to  Farmers 

PF1T  =  HT1  +  CTl  -  p(TPll)/PMl  -  DI1/PM1  4.8 

where: 

PF1T  =  Price  to  farmers  per  bushel  for  services  rendered 
by  the  elevator  system, 

p(TPll)/PMl  =  Patronage  dividend  refunded  per  bushel  where 

TP  IT  =  total  profit  in  the  previous  year  and 
g  =  proportion  of  profits  distributed  to 
shareholders. 

This  accounting  statement  indicates  a  farmer  pays,  upon  de¬ 
livery  of  his  grain,  a  handling  and  cleaning  tariff  (HT1  +  CTl). 

If  delivery  incentives  (Dll)  are  paid,  the  farmer  on  average  will  de¬ 
duct  from  the  tariffs  a  per  bushel  incentive  (DI1/PM1).  Over  three- 
quarters  of  Prairie  grain  is  delivered  to  cooperatives  who  usually  de¬ 
clare  a  patronage  refund  on  a  per  bushel  basis.  While  this  happens 
approximately  one  year  after  delivery,  fanners  usually  discount  this 
mentally  and  calculate  "if  I  deliver  to  the  Pool,  I  receive  "x"  cents 
per  bushel  more".  This  behavior  is  represented  conceptually  in  4.8 
by  p (TP  1 1 ) /PM 1 . 

Investment 

INIS  -  f  (TP  1  s,  (l-p)TPll,  IN  11 ,  TC)  4.9 

+  +  +  + 

where: 

INIS  =  Investment  in  country  elevators  by  all  firms,  in 
millions  of  dollars, 

(l-p)TPli  =  Retained  patronage  dividends,  in  millions  of 
dol 1 ars , 

IN11  =  Investment  in  country  elevators  in  the  previous  year, 
in  millions  of  dollars, 

TC  =  Tax  credit  for  investment,  in  thousands  of  dollars 
of  taxes  saved. 
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The  rationale  for  this  investment  functional  form  is  developed 
in  statement  2.10.  That  particular  investment  model  was  chosen  because 
grain  cooperatives,  who  make  up  over  50  percent  of  the  elevator  system, 
rely  very  heavily  on  retained  earnings  ( 1-p ) (TP  11)  to  determine  invest¬ 
ment.  The  previous  year's  investment  by  the  industry  ( IN  11)  would  ap¬ 
pear  to  have  a  positive  demonstration  effect.  The  cash  available 
variable  (E)  in  2.10  is  divided  into  current  profits  (TP1)  plus  tax 
credits  (TC)  in  4.9. 

Although  Fast^  showed  abandonment  of  branchlines  positively 
affected  investment  on  nearby  lines,  abandonment  was  not  reflected  in 
4.9.  Abandonment  may  have  its  greatest  effect  on  the  location  rather 
than  on  the  level  of  investment  predicted  by  4.9. 

Policy  Implications 

Instrument  Selection 

Many  of  the  nine  models  or  functional  forms  contain  exogenous 
variables  which  can  be  influenced  or  controlled  by  centralized  decision¬ 
makers  in  government  or  government  agencies  like  the  Canada  Grain  Com¬ 
mission  and  Canadian  Wheat  Board.  Seven  "controllable"  exogenous 
variables  are  selected  as  instruments  capable  of  steering  the  system 
towards  the  targets.  The  instrument  -  target  linkages  are  summarized 
in  Figure  4.5. 


*  Henry  R.  Fast,  "Changing  Communities  in  Rural  Saskatchewan," 
Canadian  Farm  Economics,  Volume  7,  No.  2  (1972),  p.  12. 
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Figure  4.5:  Instrument  -  target  linkages  selected  for  elevator 
Subsystem  (#1) 
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Endogenous 
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Intermediate 
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(4.9) 


-  A 


■ 


:  .  . 


*  , 


* 


* 


75 


■fc 

The  cleaning  tariff  (CT1)  is  selected  as  an  instrument  (CT1  ) 
in  statement  4.1  because  it  is  highly  visible  (on  the  producer's  certi¬ 
ficate)  as  a  deterrent  to  dockage  and  because  it  indirectly  affects 
the  realized  cost  target  (RC1T).  An  increase  in  the  cleaning  tariff 
in  4.1,  4.3,  and  4.5  brings  a  reduction  in  cost  (RC1T).  However, 
dockage  is  only  a  small  proportion  of  producer  marketings  (averaging 
2.5  percent).  Cleaning  tariffs  also  have  a  sensitive  upper  limit 

after  which  farmers  would  invest  in  their  own  cleaning  equipment. 

★ 

Thus,  CT1  has  limited  influence  and  a  constrained  range  of  possible 
val ues. 

Quota  variation  (QV6)  is  selected  in  model  4.2  as  an  instru- 
ment  (QV6  )  preferable  to  the  use  of  Pacific  ports  (UP)  because  varia¬ 
tion  in  quota  within  a  year  is  more  open  to  direct  Wheat  Board  control 
than  is  Board  influence  on  the  shipping  market  in  its  choice  of  Pacific 
or  Eastern  ports.  Quota  signals  are  also,  in  the  author's  view,  the 
most  effective  intra-crop  year  signals  to  cause  grain  to  move  into  ele- 

•k 

vators.  QV6  also  influences  TM1T  in  a  complementary  way  in  4.6. 

When  coupled  with  adequate  publicity  and  moral  suasion,  as  was  used  in 

the  fall  of  1975,  a  quota  change  can  smooth  out  interseasonal  variation, 

attract  a  smoother,  larger  flow  of  producer  marketings  and  hence  in- 

★ 

crease  elevator  profits  (4.7).  Also,  QV6  contains  flexibility  in 
that  it  is  really  a  composite  of  twelve  monthly  choices  about  an  instru¬ 
ment  level  when  other  variables  involve  one  choice  in  effect  for  a  whole 
year. 

The  author's  choice  of  the  initial  price  level  as  an  instru- 
ment  (IP  )  to  encourage  producer  marketings  reflects  the  existing  policy 
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of  the  Wheat  Board.  In  this  subsystem,  an  increase  in  IP  directly 

increases  producer  marketings  (4.3)  and  then  indirectly  reduces 

realized  costs  (4.5)  and  time  (4.6).  IP  is  simple  to  administer: 

set  in  advance  of  the  crop  year  by  the  March  announcement  of  quota 

*• 

and  price  levels,  IP  can  be  changed  during  the  year  with  an  adjust- 

■k 

ment  payment.  However,  the  range  of  values  IP  can  take  to  attract 

PM1  is  constrained  by  the  financial  reality  that  the  grain  pool  (of 

the  Wheat  Board)  must  be  solvent.  That  is  IP*  must  be  less  than  the 

export  price  less  marketing  costs. 

Both  the  miles  of  "B"  category  line  (MB)  and  the  number  of 

elevators  licensed  (NE)  have  a  direct  effect  on  elevator  capacity, 

1 

Which  determines  40  percent  of  the  variation  in  RC1T.  To  date,  ele¬ 
vator  licensing  (NE)  by  the  Canada  Grain  Commission  has  been  automatic 
but  the  author  believes  the  Canada  Grain  Act  permits  the  Commission  to 
tel  1  firms  to  close  down  points  in  order  to  reduce  system  costs. 

While  licensing  is  a  simple,  inexpensive,  once  per  year  choice,  using 
the  licensing  activity  to  remove  elevators  would  have  considerable  po¬ 
litical  repercussions  from  farmers  and  elevator  firms  directed  at  the 
Canada  Grain  Commission.  Therefore,  this  model  rejects  NE  as  an  instru¬ 
ment  capable  of  being  steered  by  government  agencies. 

Reducing  the  miles  of  "B"  category  line  (MB)  and  hence,  in¬ 
creasing  average  elevator  capacity,  seems  in  1976  to  be  a  more  timely 
and  politically  acceptable  instrument  than  NE  so  it  is  selected  as  an 
instrument  (MB  )  to  reduce  elevator  numbers  and  costs  (RC1T). 


See  the  coefficient  of  the  elevator  capacity  variable 
discussed  in  conjunction  with  equation  4.5  on  realized  cost. 
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The  handling  tariff  (HT1)  is  selected  as  an  instrument  (HT1*) 
because  of  its  simple  and  direct  effect  on  TM1T,  PF1T  and  its  indirect 
effect  on  INIS.  HT1*  is  already  set  annually  as  a  maximum  by  the 
Canadian  Grain  Commission.  Currently  HT1*  =  12  cents  per  bushel. 

Most  elevator  units  charge  something  less  -  approximately  9.5  cents. 

While  reducing  HT1*  can  reduce  PF1T  in  the  short  run,  the  author  favors 
raising  HT1*  beyond  the  current  maximum  in  order  to  encourage  the  com- 
petitive  and  more  flexible  provision  of  delivery  incentives  that  can 
compensate  for  longer  delivery  distances  to  larger,  less  costly  elevator 
units.  That  is,  in  the  balancing  relationship  4.8,  higher  HT1*  permits 
larger  Dll  at  any  given  level  of  the  price  to  farmers  for  elevator 
servi ces. 

The  delivery  incentive  variable  is  rejected  as  an  "instrument" 
because  trucking  incentive  payments  by  elevators  to  farmers  are  really 
not  controllable  by  the  government  agencies  involved  except  by  the  exis¬ 
ting,  permissive  Canada  Grain  Commission  tariff  structure  mentioned  pre¬ 
viously.  Delivery  incentives  are,  however,  subject  to  influence  by  the 
level  of  the  handling  tariff  and  by  persuasion  or  public  debate  on  the 
use  of  incentives  as  exemplified  by  the  Hall  Commission  hearing  process. 
Dll  is  included  in  Figure  4.5  for  illustrative  purposes.  A  higher  HT1*, 
while  increasing  PF1T  through  4.8,  also  permits  a  reduction  of  PF1T  by 
bringing  increased  revenue  to  a  farm  and  permitting  payments  of  trucking 
incentives  (Dll)  that  reduce  PF1T. 

The  storage  tariff  (SC)  and  number  of  grades  ( NG )  are  con¬ 
trollable  by  the  Canada  Grain  Commission.  By  4.6  both  SC  and  NG  affect 
time  in  the  elevator.  (NG)  is  rejected  as  an  instrument  for  this  sub¬ 

system  because  reducing  (NG)  will  have  a  smaller  effect  on  time  in  the 
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elevator  than  reducing  the  storage  tariff.  The  storage  tariff  is 
selected  as  an  instrument  (SC*).  SC*  is  a  simple,  annual  choice. 
Reducing  SC*  will  be  a  desincentive  to  keeping  grain  in  an  elevator 
and  hence,  will  cause  a  reduction  in  TM1T  (see  4.6).  The  relative 
movements  of  HT1*  and  SC*  are  vital  in  4.6.  HT1*/SC*  was  held 
virtually  constant  at  135  between  1950  and  1968  yet  rapidly  increased 
to  360  by  1975-76. 1  During  the  1950's,  SC*  was  relatively  high,  with 
the  effect  of  encouraging  construction  of  storage  space  and  inhibiting 
elevator  throughput.  Since  1968,  SC*  has  remained  constant  while  HT1 
has  increased  from  4%  cents  per  bushel  to  12  cents  per  bushel  in  an 
effort  to  encourage  elevator  consolidation  and  higher  throughput  per 
elevator  unit. 

The  selection  of  the  investment  tax  credit  variable  as  an 
* 

instrument  (TC  )  reflects  the  current  tax  laws  that  provide  a  10  percent 

•k 

tax  credit  on  new  investments  in  storage.  TC  is  controllable  by  tax 

* 

regulation  and  although  the  response  may  be  slow  to  TC  ,  a  similar  in¬ 
vestment  incentive  (accelerated  depreciation)  was  used  effectively  in 

the  1950 ' s  to  encourage  construction  of  elevator  storage  capacity. 

* 

TC  is  rather  blunt  and  may  encourage  investment  in  both  storage  and 

•k 

handling  capability  although  this  study  assumes  TC  only  affects  hand¬ 
ling  capability. 


1  Canada  Grains  Council  (1973  b),  od.  ci t. ,  p.  137,  exhibit  17, 
and  author's  calculations. 


.  • 

* 

•  ' 

. 

b 

* 

:  .  .  1  !  '  •  ■ 

.  .  * 

1  •  -  \ 

‘ 

•  • 

79 


Side  Effects 

The  Approach  --In  order  to  illustrate  the  many  imprecise  and 
unmeasurable  consequences  of  using  an  instrument,  a  table  of  side  effects 
was  developed  (Table  4.2).  The  fifteen  criteria  in  the  left  column  of 
Table  4.2  were  arbitrarily  selected  by  the  author  from  literature  on 
the  System  and  public  debate  at  the  Hall  Commission  hearings.  Compe¬ 
tition  and  energy  consumption,  for  example,  are  citizen  concerns  at  the 
hearings.  Side  effects  are  ordered  according  to  increased  difficulty 
in  measurement.  Therefore,  the  first  effect,  investment,  is  easier  to 
measure  than  safety  which  is,  in  turn,  easier  to  measure  than  the  effects 
of  an  instrument  on  livestock  production  in  the  Prairies. 

Column  headings  indicate  the  more  desirable  direction  of  ins¬ 
trument  movement  (increase  or  decrease)  and  the  targets  that  instruments 
are  intended  to  affect  in  this  subsystem.  For  example,  increasing  the 
cleaning  tariff  is  intended  to  affect  cost  and  time.  The  side  effects 
of  instrument  and  target  movements  according  to  the  headings  are  evalua¬ 
ted  as: 

i)  positive  (+) 

ii)  negative  (-) 

iii)  neutral  (0) 

For  example,  an  increase  in  the  cleaning  tariff  will  increase 
(+)  cleaning  equipment  investment  in  elevators,  decrease  (-1  investment 
by  others  at  port  terminals.  Yet  increasing  the  cleaning  tariff  will 
have  no  effect  (0)  on  farmers'  income  stability  from  year  to  year. 

Some  side  effects  will  not  occur  immediately  and  are  in  fact 
lagged,  or  secondary  and  tertiary  effects.  For  example,  increasing 
the  cleaning  tariff  will  increase  investment  relatively  soon  in  this 
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Table  4.2:  Side  effects  of  instruments  considered  for  country  elevator 
subsystem  (#1). 


Increase 

Decrease 

Decrease 

Increase 

Instrument 

Cleaning 

Quota 

Miles  of 

Ini  ti a 1 

Tariff 

Variati on 

"B"  Line 

Pri  ce 

Intended 

Cost 

Cost 

Cost 

Cost 

Target 

Time 

Time 

Time 

Time 

Investment  -  this 
system  + 

Investment  -  by  others 


Rural  Development  + 

Competition  + 

Income  Stability  0 

Income  Distribution 

Spatial  Equity 

Grain  Quality  + 

Range  and  Quality 
of  Services  + 

Safety  + 

Air  Quality  & 

Energy  Consumption  + 

Labor  Productivity  + 

Freedom  to  Allocate 
Resources  + 

Grain  Handling 
Coordination  + 

Livestock  Production  + 

+  11 

3 

net  +8 


0  + 

0  + 

+ 

+ 


0 

+  0 

0 

0 

0  0 

+  + 


+ 


t 

0 

6 

2 

+4 


+ 

+ 

6 

7 

-1 


0 

+ 

+ 

+ 

0 

0 

0 

0 

0 

0 

0 

+ 

+ 

+ 


6 

1 


+5 


Totals 
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Table  4.2:  (Continued) 


Instrument 

Decrease 

Storage 

Tariff 

Increase 
Handling 
Tari ff 

Introduce 
Del i very 
Incenti ves 

Increase 

Tax 

Incenti ves 

Intended 

Time 

Price 

Target 

Time 

Profi ts 
&  Price 

Profits 

Investment 

Investment  -  this  system 

i 

+ 

+ 

++ 

Investment  -  by  others 

+ 

+ 

+ 

0 

Rural  Development 

+ 

- 

+ 

+ 

Competi tion 

+ 

+ 

+ 

+ 

Income  Stability 

- 

0 

0 

0 

Income  Distribution 

0 

0 

0 

0 

Spatial  Equity 

0 

+ 

0 

Grain  Quality 

Range  and  Quality 

+ 

+ 

0 

+ 

of  Services 

0 

+ 

+ 

+ 

Safety 

Air  Quality  and 

0 

0 

0 

+ 

Energy  Consumption 

0 

0 

0 

+ 

Labor  Productivity 

Freedom  to  Allocate 

0 

+ 

+ 

+ 

Resources 

Grain  Handling 

+ 

+ 

+ 

Coordi nati on 

+ 

+ 

+ 

+ 

Livestock  Production 

- 

+ 

- 

+ 

Totals  + 

5 

10 

9 

12 

- 

4 

1 

2 

0 

Net 

+1 

+9 

+7 

+12 

Totals 
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subsystem  yet  contribute  to  better  air  quality  only  after  the  investment 
is  made.  Any  double  signs  indicate  an  exceptionally  strong  effect. 

Side  Effect  Analysis  --  Table  4.2  shows  the  author's  assess¬ 
ments  of  instrument  side  effects.  All  instruments  but  rail  abandon¬ 
ment  show  a  net  positive  set  of  side  effects.  The  investment  tax  cre¬ 
dit  has  the  most  positive  side  effects  at  12  with  the  cleaning  tariff, 
handling  tariff  and  delivery  incentives  close  behind  at  7  and  9. 

Rail  abandonment  has  the  most  negative  effects  (7)  with  a  net  negative 
effect  of  minus  one.  On  the  basis  of  this  author’s  judgement  of  side 
effects,  rail  abandonment  should  be  the  last  instrument  chosen  for  steering. 

Summary 

Nine  statements  were  introduced  to  explain  the  factors  af¬ 
fecting  the  cost,  price,  and  time  targets  and  the  investment  condition. 
Intermediate  or  incidental  variables  necessary  to  explain  the  subsystem 
include  dockage,  producer  marketings,  elevator  capacity,  and  seasonality 
of  producer  marketings.  Seven  instruments  were  selected.  While  jud¬ 
ged  most  effective  in  reducing  costs,  rail  abandonment  had  the  most 
negative  side  effects.  Tax  incentives  were  judged  the  most  effective 

instrument  for  influencing  investment 

The  ratio  of  handling  to  storage  tariff,  if  increased,  re¬ 
duces  throughput  time  with  few  negative  side  effects.  The  '‘'heat 
Board  setting  of  the  initial  price  was  judged  most  effective  in  affect¬ 
ing  throughput  and  hence  reducing  costs  and  time. 

The  policy  analysis  opted  for  higher  handling  tariffs  des¬ 
pite  the  possible  negative  effect  on  the  producer  because  increased 


' 


money  in  the  hands  of  elevator  firms  would  permit  the  payment  of 
delivery  incentives  and  facilitate  compensation  to  farmers  for 
elevator  closure  or  branchline  abandonment.  This  alternative  will 
be  developed  further  in  Chapters  VI  and  IX.  The  inland  terminal 
subsystem  is  assessed  next. 
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CHAPTER  V 


INLAND  TERMINALS 

Introduction 

Inland  terminals  differ  from  country  elevators  in  that  they: 

1.  have  larger  storage  capacity  (usually  over  500,000  bushels), 

2.  plan  on  a  higher  ratio  of  handling  to  storage  capacity 
(three  to  ten  times), 

3.  can  clean  and  dry  grain, 

4.  can  ship  grain  officially  graded  for  export  standards, 

5.  can  load  unit  trains  of  forty  cards  or  more.  Inland  ter¬ 
minal  subsystem  #2  includes  those  firms  and  facilities  that  meet  the 
above  criteria.  Like  elevators,  they  receive,  weigh,  grade,  purchase, 
store,  and  load  grain  onto  rail  cars  or  trucks.  Table  5.1  gives  the 
size,  throughput,  and  ownership  of  the  eight  inland  terminals  operating 
in  1976.  Note  that  the  five  Canadian  Government  elevators  are  only 
warehouses  that  receive  grain  purchased  by  any  firm  or  the  Canadian  Wheat 
Board.  By  comparison,  the  owners  of  the  Cargill  and  Weyburn  facilities 
buy  grain  themselves. 

Kul shreshtha"  provides  an  excellent  overview  outlining  inland 
terminals  from  a  point  of  view  of  (1)  commercial  feasibility,  (2) 
cost  to  the  user,  and  (3)  cost  to  the  system  as  a  result  of  introducing 
inland  terminals.  This  model  will  draw  heavily  on  Kul shreshtha' s 

*  Surenda  N.  Kul shreshtha ,  An  Examination  of  the  Inland  Terminal 
Approach  in  Rationalizing  the  Prairie  Grain  Handling  an d  Transportation 
System,  No.  266  (Saskatoon ,  Saskatchewan:  University  of  Saskatchewan 
Transportation  Center,  April  1975).  (Hereinafter  referred  to  as  1975(b).). 
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Table  5.1:  Number,  location,  and  capacity  of  inland  terminals 
in  1976,  by  owner 


Evaluative 

Criteria 

Owner 

Cargill 
Grai  n 
Company 

Weyburn 

Terminal 

Company 

Canadi an 

Gra  i  n 

Commi ssion 

Number  of 

Terminal  s 

2 

1 

5 

Locations 

Elm  Creek 
Rosetown 

Weyburn 

Moose  Jaw, 
Saskatoon, 
Calgary,  Edmonton 
Lethbridge 

Storage  Capacity 
(millions  of 
bushels) 

0.5 

1.0 

1.25  to  5.5 

Maximum  Rated 
Throughput  per 

Termi nal 
(millions  of 
bushels) 

10.0 

20.0 

10.4* 

*  Rated  throughput  capacity  unavailable.  Figure  is  actual 
maximum  at  the  Saskatoon  terminal  in  1973-74. 

Source:  Cargill ,  op.  cit. ,  pp.  18; 

Kul shreshtha ,  op.  cit.,  p.  3; 

Canada  Grain  Commission,  Annual  Report, 

Ottawa:  Queens's  Printer  1974,  p.  17. 
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works  and  address  itself  to  aspects  of  the  cost  to  the  user  and  cost 

to  the  System.  For  added  insight,  see  proposals  by  Bryden,1 2 3  Cargill 

2  3 

Grain  Company,  and  Peace  Agra  Cooperative  .  Note  that  the  term 
"high  throughput  elevator"  is  sometimes  applied  by  the  line  grain 
companies  to  very  large  facilities  which  for  this  study  will  be 

called  inland  terminals.  In  the  author's  view,  "high  throughput 
elevators"  are  those  having  a  storage  capacity  between  150,000  and 
250,000  bushels  and  handling  0.5  to  3  million  bushels.  Such 
elevators  are  the  type  of  investment  reflected  by  model  4.9  in 
subsystem  one. 

Performance  measures  or  targets  selected  for  subsystem 
#2  include: 

1.  Realized  cost  to  the  terminal  operator  (RC2T). 

2.  Time  reduction  to  the  whole  system  as  a  result  of 
terminal  operations  (TM2T). 

3.  Price  to  the  farmer  (PF2T). 

Investment  in  new  inland  terminal  facilities  ( I N 2 S )  is  introduced 
as  a  condition  of  vital  importance. 

Structural  Relationships 

The  logic  of  the  five  models  is  described  in  Figure  5.1. 

Since  so  little  investment  has  taken  place  in  inland  terminals,  the 


*  Rod  Bryden,  "Country  Terminals",  Ottawa,  Ontario,  1975. 
(Mimeographed. ) 

2 

Cargill  Grain  Company,  0£.  crt . ,  pp.  17-61 

3 

Peace  Agra  Cooperative  Ltd.,  A  New  Concept  for  Crop 
Handling  Stations  and  Transportation,"  Fairview,  Alberta,  1975, 
pp.  17-31.  (Mimeographed.) 
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author  acknowl edges  that  model  5.5  (describing  investment)  could  not 
be  quantified  at  this  time. 

Figure  5.1:  Logical  relationships  among  variables  in  the  inland 
terminal  subsystem  (#2). 


Rate  Structure 


Inland  Terminal  Receipts 

IT2  =  f  (  TR4,  DEI,  HT2 ,  DI2,  NB,  TT6T)  5.1 

+  +  -  +  +  + 


where: 


* 


. 


. 
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IT2  =  Inland  Terminal  Receipts  per  year,  in  millions 
of  bushels, 

TR4  =  Terminal  Receipts,  in  millions  of  bushels, 

DEI  =  Dockage  entering  country  elevators  during  a 
year,  in  millions  of  pounds, 

HT2  =  Handling  tariff  plus  cleaning  and  drying  tariff 
at  inland  terminals,  in  cents  per  bushel, 

DI2  =  Delivery  incentive  for  delivering  to  inland 
terminals,  in  thousands  of  dollars  per  year, 

NB  =  Non-board  grain  shipments  from  primary  elevators 
and  interior  terminals  as  a  percent  of  total 
grain  shipments,  per  year, 

TT6T  =  Time,  in  days,  for  Wheat  Board-directed  grain 

handling  functions  (in  country  elevator,  railway, 
and  port  subsystems). 

This  model  is  a  basic  demand  model  derived  on  a  yearly  time 
series  basis. *  Demand  for  inland  terminals  is  of  two  kinds  --  normal 
demand  (ND)  and  surge  demand  (SD)  where: 

ND  =  f  (TR4,  DEI,  HT2,  NB)  5.1a 

+  +  -  + 

SD  =  f  (TR4,  DEI,  TT6T,  DI2)  5.1b 

+  +  +  + 

Model  5.1a  says  the  use  of  an  inland  terminal  will  vary  as 
the  volumes  required  at  the  port  because  overflow  capacity  beyond 
primary  elevators  will  be  needed.  Since  alternate  cleaning  and 
drying  facilities  exist  only  portside,  increases  from  year  to  year 
in  the  dockage  combined  with  grain  (DEI)  will  cause  firms  and 


1 

If  the  time  period  were  reduced  from  an  annual  to  a 
monthly  model,  the  accuracy  of  a  regression  analysis  would  increase. 
Since  the  extent  of  this  model  does  not  cover  intra-year  analysis  and 
since  other  aspects  like  realized  cost  are  an  annual  result,  5.1  is 
left  on  an  annual  basis. 


J  r 


.  •(  j  .  • 


.  -  - 

.  -  r  'V 


89 


the  Wheat  Board  to  direct  more  grain  through  inland  facilities. 

(HT2)  is  the  price  of  the  service  --  as  it  is  increased,  facility 
use  would  be  expected  to  decline,  ceterus  paribus.  Lastly,  normal 
demand  for  terminal  services  will  increase  as  the  proportion  of 
shipments  in  non-Board  grains  (NB)  increases.  Demand  for  inland 
terminal  services  grow  with  non-Board  volumes  because  owners  of 
grain  prefer  the  more  shipable  position  at  inland  terminals  rather 
than  country  points  in  order  to  take  advantage  of  premiums  between 
cash  and  future  markets  at  Vancouver. 

Surge  demand  (SD)  is  that  use  of  inland  terminals  to  speed 
up  the  system  so  as  to  meet  month-to-month  critical  shipping  situations 
as  have  developed  in  recent  years.  (SD)  develops  when  shipping 
volumes  (TR4)  are  high,  as  in  1971-72  and  1972-73.  After  an 
experience  in  1971,*  the  Canadian  Wheat  Board  organized  annual 
"surge  volume"  programs  to  commercially  truck  a  portion  of  export 

2 

grain  to  Canadian  Government  interior  elevators.  These  programs 
showed  that  commercial  trucking,  inland  terminals  and  unit  trains 
can  be  organized  to  offset  delays  in  System  throughput  due  to  tough 
or  damp  grain,  dockage  levels  in  grains  and  labor-management  disputes. 
Tough  or  damp  grain  are  reflected  by  DEI  in  5.1b.  Slowdowns  from 
labor-management  disputes  and  other  considerations  developed  in  other 


*  Canadian  Wheat  Board,  "Report  on  Test  of  Commercial  Truck 
Movement  of  Barley  from  Country  Elevators  to  Canadian  Government 
Interior  Terminals,"  Winnipeg,  Manitoba,  1972.  (Mimeographed.) 

2  Canadian  Wheat  Board,  op.  cit.  (1974-75),  p.  43. 
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subsystems  are  reflected  by  the  average  days  that  the  regular  farm- 
elevator-train-port  terminal  system  operates  (TT6T).  As  TT6T 
increases,  more  grain  would  be  diverted  either  directly  from  the 
termor  from  satellite  elevators  to  inland  terminals;  hence,  (TT6T) 
has  a  positive  sign.  Finally,  to  cause  the  grain  to  move  through 
inland  terminals,  the  Wheat  Board  paid  for  the  trucking  as  an  in¬ 
centive.  This  and  other *  incentives  are  reflected  in  the  model  by 
(DI2).  Measurement  of  (DI2)  would  be  difficult  except  for  Canadian 
Wheat  Board  incentive  payments  as  reported  in  Board  annual  statements. 

Normal  demand  relationships  (5.1a)  and  factors  causing  surge 
demand  (5.1b)  come  together  as  a  total  demand  function  (5.1)  for 
inland  terminal  receipts.  The  effect  of  any  change  in  storage  is 
not  shown  because  the  prime  function  of  inland  terminals  should  be 
fast  throughput  which  requires  low  stock  levels. 

Realized  Costs 

RC2T  =  f  ( IT2,  IC2,  IR)  +  DI2/IT2  5.2 

+  + 


where: 


RC2T  =  Realized  costs  per  bushel  to  inland  terminal 
operators  per  year, 

IC2  =  Inland  terminal  storage  capacity,  in  thousands 
of  bushels, 

IR  =  Inflation  rate  as  measured  by  G.N.P.  deflator. 

Costs  are  not  available  on  a  terminal  by  terminal  basis  over 


1  In  1975-76,  Alberta  Rapeseed  Ltd.,  Bunge,  and  Continental 
also  frequently  offered  pricing  premiums  on  rapeseed  for  delivery 
to  Canadian  Government  elevators. 
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time.*  The  Inland  lerminal  Study  done  for  the  Grains  Group  by 
M.R.  Thompson"  estimated  total  costs  to  be  2/3  fixed  and  1/3 
variable,  with  inflation  affecting  only  variable  costs. 

3 

Kulshreshtha  also  found  total  costs  to  be  largely  fixed.  Hence 
average  costs  per  bushel  (RC2T)  are  sensitive  to  volume  changes 
(IT2). 

As  described  in  the  supporting  description  of  model  2.5,  the 
Canada  Grains  Council  study  of  elevators  found  storage  capacity  and 
receipts  to  predict  costs  accurately  over  a  diverse  set  of  facilities. 
Thus  it  seems  reasonable  to  use  storage  capacity  (IC2)  as  a  measure 
reflecting  fixed  costs  and  annual  receipts  (IT2)  as  a  reflection  of 
variable  costs.  Costs  would  vary  inversely  as  (IT2)  and  directly 
as  (IC2).  Costs  would  increase  over  time  in  relation  to  inflation 
(IR).  Both  Thompson  and  Kulshreshtha  indicate  the  effect  (or 
coefficient)  of  inflation  would  be  lower  in  an  inland  terminal  cost 
function  than  for  country  elevators  (model  4.5)  since  labor  and 
administration  play  a  smaller  part  in  inland  terminals.  The 
Gross  National  Product  Deflator  is  chosen  as  the  measure  of  in¬ 
flation  because  of  its  preferable  performance  in  reflecting  local 
government  costs  as  (i  1 1 ustrated  in  a  previous  study  in  which  this 


*  Reports  by  the  Canadian  Grain  Commission  for  Canadian 
Government  elevators  provide  only  totals  for  all  five  elevators. 

M.R.  Thompson,  “Inland  Terminal  Study,"  quoted  in 
Canada  Grains  Council  (1973). 

3 

Kulshreshtha,  op.  cit.,  p.  5. 
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Total  delivery  incentives  offered  during  the  course  of 
the  year  by  the  subsystem  --  whether  to  attract  surge  demand  or  to 
bolster  throughput  during  periods  of  low  handlings  --  incur  cost 
to  this  subsystem  (DI2).  The  average  incentive  per  bushel  is 
calculated  by  dividing  (DI2)  by  bushels  received  (IT2).  The 
resulting  average  incentive  cost  (DI2/IT2)  is  then  added  to 
RCIT,  to  complete  5.2. 

T  i  me 

TM2  =  z  ( I T2 ) / (TR4)  5.3 

+ 

where: 

TM2  =  Days  removed  from  the  normal  time  required  to 
forward  grain  using  country  elevators, 

z  =  Number  of  days  removed  from  rail  car  cycle 
when  using  inland  terminals  compared  to 
country  elevators. 

This  definitional  equation  calculates  the  time  savings 

contributed  to  the  whole  system  by  this  subsystem.  According  to 

the  C.P.R.,  the  average  car  cycle  for  a  grain  car  from  primary 

2  3 

elevators  is  eighteen  days  for  a  round  trip  to  Vancouver.  Pound" 
observed  that  unit  train  operations  out  of  Lethbridge  obtained  a 


A  Allan  A.  Warrack,  "An  Analysis  of  Inflation  Impact  on 
Local  Governments  in  Canada"  (unpublished  study  for  Prices  and 
Incomes  Commission,  1970),  pp.  35-36. 

2 

C.P.  Rail,  "Submission  to  the  Standing  Committee  on 
Transportation, "  Montreal ,  Quebec,  October  1974,  p.  3.  (Mimeographed.) 

3 

H.D.  Pound,  "The  Role  of  the  Canadian  Gram  Commission  in 
Modernization."  Address  to  Semi-Annual  Meeting  of  the  Canada  Grains 
Council,  Edmonton,  Alberta,  October  28,  1974,  p.  13. 
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seven  day  turn  around.  The  difference  between  normal  operations  and 
this  experiment  is  a  saving  of  eleven  days.  For  this  model,  such  a 
saving  was  set  at  "z"  days  saved.  Thus: 

("z"  days  saved)  X  (IT2)  bushels  moved  through 
inland  terminals  =  bushel-days  saved  5.3a 

Dividing  both  sides  of  5.3a  by  total  bushels  moved  to  terminals  (TR4) 
averages  the  time  saving  to  a  per  bushel  basis  (TM2)  which  is  measured 
in  days.  The  factor  "z"  could  itself  be  a  behavioural  equation  but 
the  limits  of  this  study  did  not  permit  study  of  its  specification. 
Price  to  the  Farmer 

PF2T  =  HT2  -  ( D I 2 ) / ( IT2)  5.4 

where: 

PF2T  =  Price  to  the  farmer,  per  bushel,  for  services 
provided  by  subsystem  2. 

Price  to  the  farmer  is  an  accounting  or  balancing  equation. 

For  a  given  price  to  farmers  (PF2),  handling  tariffs  (HT2)  can  be 
raised  provided  average  delivery  incentives  ( DI2 ) / ( IT2 )  are  also 
raised  to  offset  added  charges.  Such  use  of  incentives  will  be 
developed  in  the  policy  implications  section.  Added  trucking 
costs  from  terminal  use  are  omitted  from  5.4  but  will  be  reflected 
in  trucking  subsystem  #8  (statement  9.5). 


*  For  a  listing  of  institutional  actions  reducing  the 
car  cycle,  see  C.P.  Rail,  "Busmission  to  the  Commission  on  the 
Costs  of  Transporting  Grain  By  Rail,"  Vol .  Ill  Winnipeg,  Manitoba, 
April  1976,  pp.  CP-5-1  to  CP-5-11.  (Mimeographed.) 
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Investment 

IN2S  =  f  ( IT2 ,  IN21,  PF2/PF1 ,  NF,  CR3,  CR2)  5.5 

+  +  -  +  +  + 

where: 

IN2S  =  Investment  in  inland  terminals  per  year,  in 

millions  of  dollars  by  all  firms  and  agencies, 

NF  =  Net  Farm  Income  on  the  Prairies  from  crop 
production,  in  millions  of  dollars, 

CR3  =  Change  in  the  rate  structure  paid  to  railways 
for  moving  grain,  measured  as  a  dummy  variable, 

CR2  =  Credit  available  for  investment  in  inland 
terminals,  in  millions  of  dollars. 

With  so  few  recent  investments  in  inland  terminals,  this 
model  is  purely  speculative  and  not  capable  of  being  estimated  at 
this  time.  Statement  5.5  makes  no  inferences*  about  where  terminals 
should  be  located. 


A  cursory  review  of  commercial  feasibility  studies 
for  inland  terminals  suggests  to  the  author  that  practical 
inland  terminals  for  most  Prairie  locations  would  have  storage 
capacities  between  250,000  bushels  and  600,000  bushels  and 
throughputs  of  three  to  ten  million  bushels  with  25  percent 
to  40  percent  of  the  area  market. 

Sites  for  inland  terminals  should: 

a.  be  a  present  or  apparent  future  trading 
center  served  by  a  strategic  road  network, 

b.  be  served  by  a  rail  line  forming  part  of 
the  basic  rail  network  and  have  frequent  service, 

c.  be  an  area  where  large  stable  volumes  of 
relatively  few  varieties  and  grades  of  grain  are 
available  within  25  to  30  miles, 

d.  be  an  area  where  the  competition  practises  and 
existing  elevator  capacities  permit  over  25  percent  of  the 
market  share. 

Source:  Cargill,  0£.  cit_. ,  p.  25;  Bryden,  0|D.  ci t. , 

p.  1. 
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Elements  of  5.5  are  either  variable  or  institutional. 

The  five  variables  in  the  model  and  the  reasons  for  their  selection 
are: 

1.  ( IT2 )  —  Investment  will  increase  as  the  volumes  that 
are  going  through  existing  facilities  (IT2)  increase.  ( IT2 )  will 
demonstrate  to  investors  that  the  inland  terminal  concept  is  viable. 

2.  (IN21)  --  Investment  in  a  terminal  will  increase  as 
past  investment  ( I N 2 1 )  increases  due  to  demonstrated  producer 
acceptance  of  the  concept.  Cargill's  five  year  investment  strategy 
reflects  this  relationship.^ 

3.  (NF)  --  Investment  by  producer-initiated  local  companies 

like  Weyburri  will  come  forth  in  substantially  larger  amounts  when 

2 

net  farm  incomes  are  higher.  The  study  by  Denton,  et  a]_. ,  showed 
new  investments  of  $80  in  structures  would  be  forthcoming  from  the 
Canadian  farm  economy  for  every  $1,000  increase  in  net  farm  income. 

4.  (PF2)/(PF1)  --  As  the  price  to  the  farmer  for  using  the 
inland  terminal  (PF2)  decreases  relative  to  the  price  for  using 

the  country  elevator  (PF1),  the  farmer  and  other  firms  will 

3 

invest  more  in  this  inland  terminal  concept.  Cargill  verifies 
this  hypothesis. 


*  Cargill,  0£.  cit. ,  p.  23. 

2 

Frank  T.  Denton,  et  aj_.  Prices,  Incomes  and  Capital 
Formation  in  Canadian  Agriculture.  ("Ottawa,  Ontario: 

Food  Prices  Review  Board,  March  1975),  p.  v. 


3 


Cargill,  o£.  cit.,  pp.  20  and  23. 
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5.  (CR2)  --  Investment  will  increase  as  the  total  credit 

available  for  debt  capital  investment  in  terminals  increases.  Denton, 
et  al . found  credit  extended  to  be  more  significant  than  interest 
rates  as  a  predictor  of  investment  by  farmers.  Interest  rates  were 
therefore  rejected  as  a  variable  by  the  author.  The  Possibility  of 
capital  injections  from  outside  the  system  is  incorporated  by  this 
variable.  Potential  external  sources  include  government  and  foreign 
parent  companies  like  Cargill,  Bunge,  or  Continental.  Measuring  the 
dollars  of  available  debt  capital  would  be  very  difficut. 

Rail  rate  structures  (CR3)  are  unmeasurable  except  by  a  dummy 
variable  taking  the  value  "0"  for  the  years  when  no  change  is  instituted 
and  "1"  for  the  years  the  policy  changes  are  in  effect.  The  nature 
and  effect  of  this  variable  will  be  left  to  the  next  section  on 
policy  implications. 


Policy  Implications 

Instrument  Selection 

Four  of  the  nine  exogenous  variables  are  selected  and 
evaluated  as  instruments  affecting  the  three  targets  plus  the 
constrained  side  effect,  investment.  Figure  5.2  below  shows  the 
linkages  between  instruments  and  one  or  more  targets. 

Table  5.2  identifies  the  author's  view  of  positive  and 
negative  effects  on  measurable  factors  of  concern  to  public 
policy.  "Miles  of  B  Rail  Line"  and  "Number  of  Elevators" 


Denton,  0£.  cit. ,  pp.  20  and  24. 
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Figure  5.2:  Instrument- target  linkages  selected  for  inland 
terminal  subsystem  (#2). 


Exogenous  Instrument  Endogenous  Variables 

Variables  i. 

Incidental  Target 


Handling  and 
Cleaning  Tariff 


are  added  as  evaluative  criteria  reflecting  the  added  political  and 
economic  pressure  to  abandon  the  existing  elevators  and  light 
density  track  when,  and  if,  policy  instruments  are  changed  to 
encourage  inland  terminals.  The  opposing  entries  in  the  row  for 
"Investment  by  Others"  indicates  investment  by  the  trucking  sub¬ 
system  will  increase  while  elevator  investment  will  decrease  when 
policies  encourage  inland  terminals. 


-  • 


. 

i  ■ «. .  i  ‘  - 

|S  ■  -  ‘  ^ 


f  -  ' 


Table  5.2:  Side  effects  of  Instruments  selected  for 
Inland  terminal  subsystem  (#2). 


Instrument: 

Decreased 
Handling  & 
Cleaning 
Tariff 

Increase 

Del i very 
Incentives 

Change  in 
Rail  Rate 
Structure 

Increase 

Credit 

Available 

Intended 

Target 

Time, 

Cost, 

Price 

Time, 

Cost, 

Price 

Invest¬ 

ment 

Invest¬ 

ment 

Side  Effect: 

Investment  - 
This  System 

+ 

+ 

+ 

+ 

Investment  - 
By  Others 

+ 

+ 

0 

Rural  Develop¬ 
ment 

+ 

+ 

+ 

+ 

Competition 

+ 

++ 

- 

+ 

Income  Stabi¬ 
lity 

+ 

+ 

- 

fo 

Income  Distri¬ 
bution 

- 

+ 

- 

0 

Spatial  Equity 

0 

+ 

- 

0 

Grain  Quality 

+ 

+ 

0 

0 

Range  and 
Quality  of 
Services 

+ 

+ 

0 

Safety 

0 

- 

+ 

0 

Air  Quality  & 
Energy  Con¬ 
servation 

“ 

+• 

0 

Labor  Producti¬ 
vity 

-  0 

+ 

+4- 

0 

Freedom  to 
Allocate 
Resources 

- 

+ 

+- 

- 

Grain  Handling 
Coordination 

+ 

++ 

+ 

0 

Livestock 

Production 

— 

+ 

+ 

0 

Miles  of  "B" 
Rail  Line 

0 

- 

- 

*> 

Number  of 
Elevators 

+ 

- 

- 

Totals  positive  10 

15 

10 

3 

negative  4 

5 

10 

4 

net 

+6 

+10 

0 

-1 
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Handling  and  Cleaning  Tariffs  --  (HT2)  is  selected  as  an 
instrument  (HT2*)  because  it  is  currently  used  as  an  instrument 
of  the  Canadian  Grain  Commission  which  sets  its  upper  level. 
Furthermore,  the  price  of  inland  terminal  services  (HT2*)  is 
somewhat  influential  in  attracting  receipts  (model  5.1).  Re¬ 
ceipts  are,  in  the  author's  view,  the  largest  factor  in  deter¬ 
mining  realized  costs  (5.2)  and  investment  (5.5).  Reductions 
in  (HT2*)  has  a  direct  effect  on  reducing  the  price  to  farmers 
(5.4).  (HT2*)  is  an  administratively  simple  choice  which  is 

made  annually.  Its  one  weakness  is  that  the  three  owners  of 
inland  terminals  need  not  necessarily  charge  the  maximum  tariff 
so  that  a  decrease  or  maintenance  of  no  change  in  (HT2*)  would 
only  affect  those  charging  the  maximum. 

After  evaluation,  the  author  has  rejected  the  Cargill 
proposal^  to  set  a  single  ail  inclusive  maximum  tariff.  Cargill 
suggests  this  in  return  for  a  "total  service  package"  including 
receiving  and  elevation  at  terminals  in  addition  to  elevation  and 
cleaning  now  charged  at  the  country  elevator  and  inland  terminal. 
While  this  structural  change  would  increase  competition  at  the 
interface  of  the  producer  and  grain  handler,  it  would  serve  as  a 
barrier  to  entry  for  new  firms  wanting  to  invest  in  a  country 
elevator  or  inland  terminal.  Under  a  single  maximum  tariff,  new 
entrants  would  also  have  to  offer  port  terminal  services,  which 
increases  the  size  and  complexity  of  an  investor's  threshhold  invest¬ 
ment.  In  rejecting  one  inclusive  tariff,  the  author  points  out  that 


Cargill,  o£.  ci t. ,  pp.  44-49 
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owners  of  the  grain  in  an  elevator  or  inland  terminal  currently 
have  the  opportunity  to  deliver  to  a  port  terminal  under  the 
umbrella  of  a  separate  port  handling  tariff  subject  to  Canadian 
Grain  Commission  maximum. 

Side  effects  from  decreasing  handling  and  cleaning  tariffs 
are,  on  balance,  positive,  as  shown  in  Figure  5.2.  Negative  effects 
are  anticipated  for  elevator  investors,  small  income  farmers,  the 
environment  and  energy  conservation,  and  freedom  to  allocate  farm 
resources  (see  Figure  5.2). 

Delivery  Incentives  --  (DI2)  was  selected  as  an  instrument 
(DI2*)  of  the  Canadian  Wheat  Board.  The  Board  can  use  their 
trucking  incentives  to  demonstrate  to  the  industry  the  value  of 
using  trucking  incentives  to  move  a  product  into  position  in  a 
manner  which  cuts  overall  time  (5.3)  between  farmer  and  the  ship. 

The  author  recognizes  that  the  Board  discontinued  its  trucking 
programs  in  1975-76  because  of  cost  15.3  cents  additional  cost 
per  bushel'*'  in  terms  of  the  Price  to  Farmers  (i.e.,  PF2  =  15.3)  . 

The  Board's  logic  fails  to  consider  two  items: 

1.  Any  reductions  in  per  bushel  realized  costs  (model  5.2) 
(from  added  inland  terminal  receipts  broght  on  by  the  incentives) 
were  not  given  back  to  the  Board  and  hence,  the  farmer.  By  the 
author's  estimates,  the  Board  should  have  negotiated  a  2  cent 


■*■  Canadian  Wheat  Board,  op.  cit.  (1974-75). 
pp.  44-45. 
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reduction  in  the  tariff*  for  providing  two-thirds  of  the  1973-74 
Canadian  Government  interior  terminal  handlings.  Since  volume  dis¬ 
counting  of  tariff  levels  is  against  the  Canada  Grain  Act,  the  Board 
should  consider  asking  for  a  lump-sum  transfer  or  negotiate  the 
purchase  of  some  or  all  terminals  in  order  to  internalize  the  effects 
on  realized  costs. 

2.  Board  reporting  did  not  report  Time  Saved  (model  5.3), 
which  reflects  on  the  price  to  the  farmer  through  model  8.2  which 
will  be  developed  later.  The  reduced  storage  and  interest  charges 
plus  additional  prices  and  sales  volumes  that  may  have  been  received 
as  a  result  of  the  "p"  days  saved  may  well  cover  the  remaining  13.3 
cents  additional  cost.  The  actual  gain  should  have  been  reported 
next  to  the  additional  costs. 

In  conclusion,  the  above  example  gives  some  indication  of 
how  the  delivery  incentive  instrument  (DI2*)  works  and  how,  to 
date,  the  feedback  signals  to  compensate  for  incentive  expenditures 
are  relatively  underdeveloped  in  real  life.  In  the  author's  view, 
delivery  incentives  as  used  in  Wheat  Board  experiments  were  effective 
as  a  stimulus  to  reduce  realized  costs.  Side  effects  shown  in 
column  2  of  Table  5.2  are  very  positive,  on  balance,  especially  in 
terms  of  added  competition  and  better  grain  handling  coordination. 
Increasing  delivery  incentives,  however,  cuts  back  on  elevator  invest- 


*  Between  1971  and  1974,  the  Canadian  Grain  Commission  net 
revenue  (revenue  less  expenditures)  on  Canadian  Government  elevators 
increased  from  $228,849  to  $772,584  largely  because  the  Wheat  Board 
trucking  programs  increased  handlings  from  6,188,000  bushels  to 
31,470,000  bushels.  This  works  out  to  approximately  2  cents 
marginal  net  revenue  per  bushel. 
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ment,  road  safety  and  energy  conservation  because  of  greater  use  of 
trucks  rather  than  rail.  Because  delivery  incentives  introduce 
greater  truck  movements,  the  demise  of  local  elevators  and  the 
abandonment  of  more  branchlines  are  anticipated  and  judged  as 
negative  effects. 

Change  in  Rail  Rate  Structure  --  Basically  the  change  (CR3) 

would  lower  the  ton-mile  rate  in  proportion  to  car  spotting  and  rail 

efficiencies  that  can  best  be  developed  at  inland  terminals.  Cargill 

2 

and  the  U.G.G.  argue  such  a  rate  change  would  effectively  encourage 
investment  in  consolidated,  large  handling  facilities  providing 
multiple  car  loading.  A  change  in  the  railway  rate  structure  will 
be  developed  and  assessed  more  fully  in  subsystem  #.3.  In  selecting 
CR3  as  an  instrument  (CR3*),  the  author  judges  it  to  be  effective 
although  administratively  very  difficult  because  (CR3*)  requires  an 
Act  of  Parliament  (to  change  the  statutory  grain  rate). 

Table  6.2  on  side  effects  indicates  many  negative  side 
effects  of  CR3*  which  are  balanced  by  many  positive  effects.  Both 
positive  and  negative  effects  are  identified  for  three  criteria: 
investment  by  others,  rural  development,  and  freedom  to  allocate 
resources.  These  arise  because  those  near  terminals  will  substan¬ 
tially  benefit  while  those  farther  away  will  lose.  A  comparison 
of  the  direction  of  side  effects  between  (CR3*)  and  (DI2*)  indicates 


Cargill,  op.  cit.,  p.  59. 
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United  Grain  Growers,  op.  cit.,  pp.  D-l  to  D-4. 
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they  balance  or  net  themselves  to  zero.  For  example,  reductions 
in  the  income  distribution  to  smaller  farmers  is  positively  offset 
by  delivery  incentives  to  compensate  them.  This  instrument  is 
therefore  rejected  as  a  means  to  encourage  investment  in  inland 
terminals. 

Credit  Available  --  Credit  Available  (CA*)  is  selected  as 
an  instrument  (CA2*)  because  the  substantial  front-end  investment 
for  an  inland  terminal  makes  it  very  sensitive  to  cash  flow  and 
cost  of  capital.  That  is,  (CA2*)  would  effectively  spur  invest¬ 
ment.  Credit  could  be  made  more  available  through  provincial 
borrowing  agencies  like  the  Alberta  Agricultural  Development  Corporati 
or  Federal  agencies  like  the  Department  of  Regional  Expansion. 
Depending  on  their  assessment  of  economic,  social,  or  political 
implications,  either  or  both  government  levels  could  be  involved. 

In  some  provinces  the  possible  competition  between  government  levels 
may  cause  a  better  arrangement  for  investors. 

Side  effects  of  increasing  available  credit  are  judged  to 
be  more  neutral  than  the  effects  of  a  rail  rate  restructuring.  The 
negative  effects  on  farms  at  a  distance  from  terminals  will  still  be 
felt  in  terms  of  rural  development,  allocative  freedom,  and  pressure 
to  abandon  rail  lines  and  elevators. 

Instruments  Rejected  --  During  local  Hall  Commission 
hearings  in  1975-76,  two  additional  instruments  were  debated. 

While  each  instrument  is  administratively  simple,  it  is  extremely 
negative  and  provides  no  incentives  for  innovations  to  be  com¬ 
petitively  developed  to  reduce  the  price  to  the  farmer  for  grain 
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handling  services.  Following  is  a  brief  description  of  the  instru¬ 
ments  and  the  reasons  for  rejecting  them  as  instruments  for  affecting 
investment  and  receipts  at  inland  terminals: 

1.  Instrument:  Stiff  licensing  requirement  (to  show  public 
need)  before  inland  terminals  can  be  built. 

Effect:  Discourages  construction  of  another  Weyburn-type 

terminal  and  possible  overbuilding  of  capacity. 

Rejection  Rationale: 

a.  This  is  contrary  to  principles  of  free  enter¬ 
prise  and  discourages  needed  innovation. 

b.  Unless  simultaneously  applied  to  the  elevator 
subsystem,  it  would  be  discriminatory. 

c.  Unless  stiff  licensing  conditions  could  be  dealt 
with  through  high  fees,  the  losers  (like  municipal 
roads)  from  investment  would  be  no  farther  ahead  and 
farm  benefactors  of  a  more  effective  system  (who  are 
also  taxpayers)  would  be  worse  off. 

d.  Since  licensing  regulations  are  more  easily  met  by 
larger,  more  powerful  firms,  this  licensing  barrier 
to  entry  discriminates  against  the  smaller  entrepre¬ 
neur. 

2.  Instrument:  The  Saskatchewan  government  application  of 
lower  load  limits  on  municipal  roads  to  discourage  long  haul  trucking 
by  semitrailer  trucks. 

Effect: 

a.  Discourages  long  haul  trucking,  especially  by 


semitrailer  trucks. 
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b.  Indirectly  discourages  off-track,  satellite 
elevators. 

Rejection  Rationale: 

a.  It  reduces  trucking  options  for  farmers  and  likely 
increases  their  cost  whether  inland  terminals  are 
built  or  not.  Potential  societal  costs  to  the 
municipality  are  transferred  into  certain  private 
costs  to  farmers. 

b.  Program  is  highly  discriminatory  since  cattle  arid 
industrial  goods  are  exempt.  This  will  encourage 
the  movement  of  resources  out  of  grain  production 
in  the  long  run. 

c.  Program  is  based  on  erroneous  engineering  assumptions 
--  more  frequent  and  poorly  loaded  small  farm  trucks 
are  harder  on  roads  than  less  frequent,  semitrailer 
trucks.’*'  Larger  and  fewer  commercial  trucks  can 
also  be  more  easily  regulated  to  maintain  proper 
axle  loading. 

Outward  Linkages 

This  subsystem  has  many  interfaces  or  connections  with  other 
subsystems  in  the  model.  Some  of  these  linkages  are  vital  enough 
to  include  one  of  the  five  endogenous  variables  as  dependent, 
explanatory  variables  in  other  subsystems.  The  effects  on  other 


Alberta  Transportation,  "Preliminary  Summary  of  Road 
Costs  Due  to  Possible  Rail  Line  Abandonment,"  Edmonton,  Alberta, 
October,  1975,  p.  8. 
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subsystems  include: 

1.  Increased  inland  terminal  receipts  and  investment 
will  reduce  realized  costs  to  the  railways. 

2.  Increased  investment  will  reduce  elevator  numbers 
and,  in  turn,  reduce  total  system  storage  capability  trackside 
while  spurring  farm  storage  investment. 

3.  Investment  and  increased  recognition  of  time  savings 
(TM2T)  will  encourage  additional  vertical  integration  by  firms 
from  port  terminal  to  farmer's  gate. 

4.  Additional  receipts  or  investment  will  increase  value 
added  in  the  provincial  and  municipal  subsystem  yet  increase  road 
costs. 

5.  By  moving  port  functions  to  Prairie  locations,  the 
effect  of  labor  unrest  at  port  terminals  and  other  subsystems  should 
be  reduced. 

Summary 

This  chapter  focussed  on  five  simple  relationships  yet 
identified  some  of  the  complex  policies  and  extensive  side  effects 
or  externalities  associated  with  inland  terminals.  Handling  tariff 
maximums  (HT2*)  and  Wheat  Board  delivery  incentives  (DI2*)  were 
assessed  as  instruments  to  reduce  cost,  increase  time  saved,  and 
reduce  the  price  to  farmers.  Increasing  available  credit  to  inland 
terminals  (CR2*)  and  changing  the  rail  rate  structure  to  reflect  car 
spot  (CR3*)  were  selected  and  assessed  as  means  to  increase  invest¬ 
ment.  The  next  chapter  will  continue  the  description  of  the  major 
direct  stakeholders  in  this  presentation  of  the  railway  subsystem. 
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CHAPTER  VI 


RAILWAY  SUBSYSTEM 

Introduction 

This  chapter  will  reflect  the  variables  affecting  that  por¬ 
tion  of  Canadian  railway  facilities  and  operations  which  are  (a)  west 
of  Thunder  Bay  and  (b)  involved  in  ground  transportation.  Rail  sub¬ 
system  functions  include: 

1.  Distribution  of  empty  cars  to,  and  gathering 
of  loaded  cars  from,  primary  elevators. 

2.  Movement  of  cars  from  local  distribution  yards 
to  main  classification  yards  in  Winnipeg,  Cal¬ 
gary  and  Edmonton. 

3.  Movement  of  cars  from  main  classification  yards 
to  domestic  and  export  positions. 

4.  Spotting  loaded  cars  at  terminal  facilities  and 
assembling  of  empty  cars  for  movement  back  to 
primary  elevators. -*■ 

These  functions  are  carried  out  subject  to  Canadian  Transport  Commis¬ 
sion  regulations  and  the  Wheat  Board's  block  shipping  system. 

Indicators  chosen  as  subsystem  targets  are: 

1.  Realized  Cost  to  the  railways  and  Federal  Government 
for  transporting  grain  (RC3T). 

2.  Time  in  the  railway  subsystem  (TM3T). 

Investment  in  railway  facilities  (IN3S)  is  introduced  as  an  important 
condition. 

*  Canada  Grains  Council,  (1973  b),  op.  cit.,  p.  4. 
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Because  of  the  extent  of  this  study,  the  complexity  of  the 
rail  system  cannot  be  reflected  in  much  detail.  The  Western  Produ¬ 
cer's  "What  Should  be  Done  with  Railways?"*  provides  a  laymen's  guide 

to  general  transportation  policy  issues  affecting  grain.  The  State 

2 

of  the  Industry  report  identifies  the  effects  on  railway  costs  of 
the  statutory  grain  rates,  elevator  consolidation,  and  other  factors 
in  the  grain  handling  and  transportation  system.  At  the  time  of 
writing,  the  Commission  on  Transporting  Grain  by  Rail,  led  by  Carl 
Snavely,  is  nearing  completion  after  one  year  of  deliberation  on  the 
principles  and  1974  levels  of  railway  costing  (including  rahabil itation 
and  upgrading).  This  study  will  draw  on  submissions  to  the  Snavelly 
Commission  by  the  provincial  governments  and  railways  prior  to  April  30, 
1976. 

At  the  time  of  writing,  the  Hall  Commission  on  Grain  Handling 
and  Transportation  has  conducted  local  and  provincial  hearings  in  order 

3 

to  develop  recommendations  on: 

1.  The  abandonment,  retention  or  upgrading  of  "B"  category 
railway  lines. 

2.  Aspects  of  the  grain  handling  industry  related  to 

railways. 


*  "What  Should  be  Done  with  the  Railways?"  A  Special  Section 
of  the  Western  Producer,  July  31,  1975. 

p 

Canada  Grains  Council,  (1973  b),  0£.  cit. ,  Chapters  4  -  10. 

3 

Grain  Handling  and  Transportation  Commission,  "Terms  of 
Reference,"  Saskatoon,  Saskatchewan,  1975.  (Mimeographed.) 
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In  building  the  model  for  this  subsystem,  the  author  will  draw  heavily 

from  his  experience  in  these  hearings  and  from  informal  discussions  wi th 

the  Hall  Commissioner  and  railway  officials.  Figure  6.1  graphically 

shows  the  variables  affecting  the  five  endogenous  variables  modelled. 

There  is  a  high  degree  of  interrelatedness  between  models  which  makes 

a  presentation  difficult  but  attempts  to  reflect  the  real  world. 

Figure  6.1:  Logical  relationships  among  variables  endogenous  and 
exogenous  to  railway  subsystem  (#3) 


Endogenous  Variables 


Exogenous  Variables 


Dockage  Entering  Country  Terminal 
Terminal  Receipts- - — - 


Grain  Traffi 


c 


*  .  *  ~  »  -  *  -  -  <c  . 


no 


Structural  Relations 

Except  for  model  6.5  on  investment  and  model  6.3  on  time, 
the  functional  or  logical  relationships  in  this  subsystem  could  not 
be  estimated  by  regression  techniques.  Rather,  the  identified  va¬ 
riables  and  the  direction  of  their  effect  on  other  variables  indi¬ 
cate  the  most  vital  technical  or  accounting  adjustments  one  would 
make  in  future  years  to  update  the  Snavelly  Commission  decisions. 

For  example,  statement  6.1  indicates  that  the  levels  of  dockage  and 
terminal  receipts  are  the  most  vital  output  variables  to  adjust  when 
updating  Snavelly's  calculations  of  total  1974  net  ton-miles  of  grain 
traffic.  It  is  hoped  this  approach  identifies  the  key  variables  to 
be  monitored  by  policymakers  without  bogging  them  down  in  the  detail 
of  railway  and  Canadian  Transport  Commission  accounting. 

Grain  Traffic 

GT3  =  f  (DEI  +  TR4)  6.1 

+  + 


where: 


GT3  =  Grain  traffic,  in  millions  of  net  ton-miles, 

DEI  =  Dockage  entering  country  elevators  during  a  year, 
in  mi  1  lions  of  pounds , 

TR4  =  Terminal  receipts  at  Pacific  Coast,  Churchill, 
and  Thunder  Bay  ports,  in  millions  of  bushels. 

Net  ton-miles  is  only  one  of  many  measures  of  output  used 

to  develop  railway  costs1 2  yet  appears  to  be  one  that  incorporates 

2 

distance  and  tonnage  effects  while  netting  out  car  weights.  In 


1  For  an  example  listing  of  C.P.  Rail  output  units,  see  C.P. 
Rail,  "Submission  to  the  Commission  on  the  Costs  of  Transporting  Grain 
by  Rail,"  CP-1  presented  in  Winnipeg,  Manitoba,  April,  1976,  p.  CP-3-1. 
(Mimeographed. ) 

2  Gross  ton-miles  or  car-miles  are  comparable  output  units 
used  by  C.  P.  Rail . 
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model  6.1  dockage  and  terminal  receipts  are  shown  separately  to  maintain 
the  identity  of  dockage  effects  introduced  in  subsystem  #1.  Model  6.1 
is  an  accounting  equation  where  the  coefficients,  once  estimated,  would 
include  distance  (judged  to  change  little  from  year  to  year)  and  a  con¬ 
version  factor  to  unify  units  of  measure  (converting  pounds  and  bushels  to 
tons).  Thus,  (distance  x  net  tons  moved)  =  (net  ton-miles)  results  from  6.1. 
Time 

TM3T  =  f  (ST4,  TVJ,  LD,  NE)  -  (TM2)  6.2 

+  +  +  + 


whe  re : 


ST4  =  Stocks  in  the  port  terminals,  in  millions  of  bushels, 

TW  =  Total  weather  influence  from  August  to  June  as  measured 
by  inches  of  precipitation  times  the  areas  of  the 
Prairies  and  B.C.  associated  with  grain  handling, 

LD  =  Labor  disruptions  as  measured  in  percent  of  total 
working  days  that  the  grain  handling  and  transpor¬ 
tation  system  is  affected  by  labor  shutdowns  in 
various  sectors  of  the  System, 

NE  =  Number  of  elevator  units 

TM2  =  Time  saved  in  the  car  cycle  as  a  result  of  utilization 
of  inland  terminals,  measured  in  days  per  bushel. 

The  dependent  variable  of  model  6.2  is  further  explained  by 
Figure  6.2,  which  shows  the  car  cycle  to  Vancouver.  Days  inside  the 
circle  are  the  waiting  time  at  each  location  and  the  days  around  the 
perimeter  are  days  in  transit  between  loading  at  country  elevator  units, 
switching  at  Calgary,  and  switching  and  unloading  at  Vancouver.  Re¬ 
duction  in  car  days  is  vital  to  the  railways  as  one  day  removed  from  the 
cycle  reduces  car  requirements  by  over  750  cars  in  the  grain  fleet. * 


C.P.  Rail,  "Submission  to  the  Standing  Committee  on 
Transportation,"  Montreal,  Quebec,  October,  1974,  p.  2. 
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Figure  6.2:  C.P.  Rail  Grain  Car  Cycle  to  Vancouver,  1973 


Loads  4.4  Days  Loads  1.5  Days 


1.7  Days 


-  Empty  Total  car  cycle:  18  days 

Source:  C.P.  Rail,  (1974),  op.  cit.,  p.  2. 

The  car  cycle  in  Figure  6.2  shows  that  8.8  days  (or  approx¬ 
imately  50  percent)  of  the  car  time  is  spent  loaded  and  in  line-ups 
between  Calgary  and  the  unloading  terminals  in  Vancouver.  Horner^ 
suggested  this  indicates  that  hold-ups  and  inefficiencies  in  trans¬ 
portation  are  west  of  Calgary,  not  on  Prairie  branchlines.  Statement 
6.2  reflects  a  similar  bias.  The  level  of  storage  stocks  (ST4)  is 
introduced  as  a  measure  of  port  congestion:  as  stocks  near  the  maximum 
capacity  level,  unloading  will  slow  down  and  car  cycle  will  increase. 

Total  weather  (TW)  is  a  crude  measure  of  the  often-mentioned  effect  of 
o 

weather  in  slowing  trains  on  snow-bound  or  soft  branchlines  and  in 

*  .Jack  M.P.  Horner,  "Submission  to  the  Hall  Commission"  pre¬ 
sented  at  Consort,  Alberta,  March  30,  1976,  pp.  10.  (Mimeographed.) 

2 

For  example:  "Grain  Ships  Delayed  at  Vancouver,"  Globe 
arid  Mai  1 ,  March  1,  1974,  p.  B.9,  and  Canadian  Wheat  Board  (1972-73J, 
op_.  cit..,  p.  46. 
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mountain  passes.  Labor  disruption  (LD)  seems  an  appropriate,  although 

crudely  measured,  variable  since  the  1974  Vancouver  car  cycle  rose  to 

28.5  days  per  car1  in  a  year  when  rail  and  terminal  labor  disruptions 

2 

affected  143  of  220  working  days.  In  summary,  ST4,  TW  and  LD  are 
introduced  to  explain  some  random  year  to  year  factors  affecting  the 
car  cycle  we st  of  Calgary. 

Any  reduction  in  the  number  of  train  stops  as  measured  by 
the  number  of  elevators  (NE)  would  reduce  train  switching  and  hence, 
TM3T.  Miles  of  branchline  (MB)  was  rejected  as  an  explanatory  variable 
because  only  a  portion  of  train  assembly  takes  place  on  branchlines 
while  NE  reflects  elevators  on  all  lines. 

The  first  four  variables  in  6.2  are  quantifiable  and,  in  the 
author's  view,  statistically  testable,  as  follow: 

TM3T  =  f  (ST 4,  TW,  LD,  NE1)  6.2a 

6.2a  could  be  estimated  with  weekly  or  monthly  data  over  several  years. 
The  Canada  Grains  Council  has  suggested  that  multiple  car  movements 
and  unit  trains  are  two  innovations  that  will  provide  decreased  car 
cycle  and  reduced  costs.  This  view  is  reflected  by  the  accounting  ad¬ 
dition  of  car  cycle  time  saved  (TM2)  as  a  result  of  directing  producer 
marketings  through  inland  terminals. 

Realized  Costs 

RC3T  =  f  (GT3,  TM3T ,  IR,  MB,  CC3)  +  IC3  6.3 

+  +  +  —  +  + 

where: 


1  C.P.  Rail,  (1976)  0£.  ci t. ,  p.  CP-3-1,  and  author's  estimates. 
^  Canadian  Wheat  Board  (1974-75),  o£.  ci t. ,  p.  35. 

o 

Canada  Grains  Council  (1975-76),  ojd.  ci t. ,  pp.  39-41. 
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RC3T  =  Realized  cost,  in  millions  of  dollars,  for 

moving  all  grain  in  a  year  by  rail, 

IR  =  Inflation  rate  as  measured  by  G.N.P.  deflator, 

MB  =  Miles  of  "B"  category  rail  lines  abandoned, 

CC3  =  Cost  of  capital  applicable  to  owned  assets,  in 

percent. 

Background  --  Table  6.1  compares  the  initial  positions  on  the 

costs  of  moving  grain  as  presented  to  the  Snavelly  Commission  by  the 

railways  and  provincial  governments  up  to  April  30,  1976.  Line  3  on 

deficits  indicates  the  two  parties  agree  that  costs  are  greater  than 

revenue  from  the  statutory  grain  rate  in  1974.  Yet  the  railways  show 

the  deficit  at  $301.7  million  compared  to  the  $75.4  million  indicated 

by  provincial  governments.  Costs  are  4.37  times  grain  revenue 

according  to  the  railways  and  1.85  times  revenue  from  the  provincial 

government  viewpoint  (line  4).  This  shortfall  converts  to  41  cents 

per  bushel  according  to  the  railways  and  10  cents  per  bushel  according 

2 

to  the  provinces.  Consideration  of  the  branchline  subsidies  and 
incidental  revenues  of  $54.3  million  reduces  the  shortfall  on  statutory 
rates  to  0.72  times  cost  and  0.15  times  cost,  respectively  (line  6). 
These  losses  will  be  discussed  more  in  the  section  on  policy  impli- 
cati ons . 

The  extent  of  this  study  does  not  permit  examination  of  the 
validity  of  roadway  cost  adjustments  (line  2b),  constant  costs  (2c), 


^  RC3T  is  defined  to  also  include  depreciation  and  interest 
costs  on  government-owned  hopper  cars. 

2 

"  Author's  estimate  using  tonnages  reported  and  assuming 
54  pounds  per  bushel . 
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Table  6.1:  Total  Railway  Costs  And  Revenues  For  Moving  Grain  in  1974 


Rai lways 1 

Provincial 

Di  ffer- 

Submissions 

Submi ssi ons 

ence 

millions  $ - 

1. 

Revenue 

statutory  grain 

89.4 

88.4 

incidental  revenue 

.2 

branchline  subsidies 

N/A 

54.1 

Total : 

89.4 

142.7 

53.4 

2. 

Costs: 

a.  Long  Run  Variable 

Costs: 

1.  roadway,  equipment. 

transportation  and 

other 

143.4 

119.56 

53.4 

2.  cost  of  capital 

52.7 

14.5 

38.2 

3.  transit  traffic 

5.7 

3.7 

2.0 

4.  solely  related  lines 

60.1 

19.3 

40.8 

5.  government  hopper  cars  5.7 

N/A 

5.7 

Total : 

268.0 

160 .5 

107.5 

b.  Roadway  Costs  Adjustment:  55.5 

N/A 

55.5 

c.  Constant  Cost: 

47.5 

N/A 

47.5 

d.  Inflation  Adjustment 

20.1 

N/A 

20.1 

e.  Institutional  Costs 

2.6 

2.6 

f.  Total  Costs: 

$391*1 

$163.8 

$227.3 

3. 

Deficit  on  Grain  Revenue: 

$301.7 

$  75.4 

4. 

Ratio  of  Cost  to  Grain 

Revenue: 

4.37 

1.85 

5. 

Deficit  on  Total  Revenue: 

$247.4 

$  21.2 

6. 

Ratio  of  Cost  to  Total 

Revenue: 

1.72 

1.15 

Source:  Ken  W.  Stick! and,  "Issue 

at  Snavelly 

Commission  Hearing," 

Alberta  Transportation, 

Edmonton,  Alberta,  May  1976 

• 

(Mimeographed. ) 
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and  inflation  adjustment  costs  (2d).  The  Provinces  feel  these  are 
inadmissible.  Until  Snavelly  rules  on  the  admissibility  of  these 
three  costs,  the  author  shall  assume  they  are  not  included. 

The  Canada  Grains  Council  identified'*'  four  following  avenues 
for  reducing  costs  realized  by  railways: 

1.  Use  of  hopper  cars, 

2.  Multiple  car  movements, 

3.  Unit  trains, 

4.  Branchline  abandonment  and  elimination  of  duplication. 
Model  6.3  on  realized  costs  attempts  to  include  these  views  of  the 
Canada  Grains  Council  and  the  provincial  governments  in  a  logical 
manner  so  as  to  be  of  use  tc  policymakers. 

The  Statement  --  Total  realized  cost  for  grain  movement  by 
rail  (RC3T)  is  defined  as  long  run  variable  costs  to  the  railways  plus 
costs  associated  with  government  hopper  cars  less  institutional  costs. 
Statement  6.3  incorporates  six  general  accounting  factors  deemed 
essential  for  adjusting  the  1974  costs  (as  calculated  by  the  Snavelly 
Commission)  in  order  to  predict  costs  in  future  years.  These  factors 
are: 

1.  Measures  of  output.  Whether  costs  are  estimated  by 

o 

allocation,  regression,  or  factoring,  measures  of  output  are  used.^ 


Canada  Grains  Council  (1975b),  0£.  ci t. ,  pp.  39-42. 

2 

,  Provinces  of  Alberta  Manitoba,  and  Saskatchewan,  "Submission 
to  the  Commission  on  the  Costs  of  Transporting  Grain  by  Rail1',  Volume 
II  -  C.P.  Rail,  presented  in  Winnipeg,  Manitoba  April  1976,  p.  20 
(hereinafter  referred  to  as  Provinces). 
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Net  ton-miles  (GT3)  and  average  car  cycle  days  (TOT)  are  introduced 
in  6.3  as  proxies  for  the  many  output  measures  used  in  estimating'1 2 3' 
roadway,  equipment,  transportation  and  other  costs  (row  2al  in  Table 
6.1).  TM3T  will  reflect  the  effect  on  cost  of  using  unit  trains  at 
inland  terminals. 

2.  The  cost  of  capital  (CC3),  in  percent,  varies  as  general 

interest  rates  in  the  economy  and  is  set  annually  by  the  Canadian 

2 

Transport  Commission  for  purposes  of  railway  costing.  The  provinces 
and  railways  disagree  by  a  total  of  $79.0  million  largely  because  the 
railways  used  a  24.89  percent  cost  of  capital  and  the  provinces  used 
10.47  percent. 

3.  Miles  of  solely  related  branchlines.  If  some  of  the 
category  "B"  rail  lines  solely  related  to  grain  were  abandoned,  the 
total  of  solely  related  costs  (line  2a4)  would  decline  in  proportion 

3 

to  the  miles  of  abandoned  branch! ine  (MB). 

4.  Institutional  costs  (ICS).  The  provinces^  defined  these 
to  include: 


“  Ibid.,  pp.  20-48. 

2 

The  1974  level  was  set  by  the  Transport  Commission  at 
8.9  percent. 

3 

Removal  of  each  mile  of  branchline  removes  annual  on-line 
maintenance  costs  and  returns  (from  the  sale  of  right-of-way)  capital 
to  the  railways  for  investment  elsewhere  in  the  grain  system. 

^  Provinces,  op.  cit.,  p.  72-78. 
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a.  unnecessarily  large  yard  and  road  crews, 

b.  unnecessary  circuit  in  car  routing  that  could  be 
removed  by  joint  running  rights. 

Should  these  inefficiencies  be  corrected  or  the  costs  excluded  from 
accepted  railway  costing,  realized  costs  will  go  down  by  the  level  of 

p 

institutionalized  costs  (IC3). 

5.  Inflation.  Future  increases  to  long  run  variable  cost 
due  to  inflation  is  introduced  by  IR  which  is  crudely  measured  in  this 
model  by  the  G.N.P.  deflator. 

In  summation,  use  of  the  above  variables  plus  the  1974  base 
data  would  permit  an  economist  to  predict  1975,  1976,  and  future  cost 
levels.  A  crude  predictive  technique  like  6.3  is  essential  since  the 
extensive  costing  for  the  Snavelly  Commission  cannot  be  anticipated 

3 

every  year.  This  model  has  many  shortcomings  including  omission  due 
to  measurement  difficulty  of  a  variable  to  reflect  the  Canada  Grains 
Council  suggestion  that  greater  multiple  car  movements  would  reduce 
costs. 

Railway  Losses 

RL3  =  RC3T  -  (GT3) (SR)  +BS3  +  d(GIl)  6.4 


Joint  running  rights  allows  railways  to  operate  over 
selected  portions  of  the  other  company's  lines. 

2 

Step-by-step  introduction  of  joint  running  rights  would 
not  only  reduce  costs  but  also  improve  the  car  cycle  (TM3T)  and  reduce 
net  ton-miles  (GT3)  to  move  a  given  amount  of  grain.  This  effect  of 
the  level  of  IC3  was  not  introduced  to  6.1  and  6.2  because  the 
author  felt  the  effect  of  joint  running  rights  alone  was  far  less 
significant  than  other  variables  used. 

3 

The  last  comprehension  costing  of  grain  was  in  the  1950's 
in  conjunction  with  the  MacPherson  Royal  Commission. 
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v/  here: 


RL3  =  Railway  losses  from  the  movement  of  grain,  in 
millions  of  dollars, 

(GT3)(SR)  =  Revenue  from  grain,  in  millions  of  dollars, 
where  (SR)  =  statutory  grain  rate  per  ton-mile 

giving  $  x  ton -mi  les  _  _ $ _  , 

ton -mile  millions  million 

BS3  =  Branchline  subsidies  attributable  to  grain,  in 
millions  of  dollars, 

d(GI)  =  Cost  of  operating  government-owned  hopper  cars, 
in  millions  of  dollars,  where  (GI)  =  government 
investment  as  measured  by  the  Book  value  of 
hopper  cars,  in  millions  of  dollars;  d  = 
coefficient  calculating  annual  fixed  costs  of 
interest  and  depreciation. 

Attention  to  the  level  of  RL3  is  vital  if  Canada  is  to 


avoid  railway  bankruptcies  and  attract  investment  to  rail  transportation. 
Statement  6.4  is  an  accounting  expression  calculating  revenues  from 
grain  (GT3)  (SR)  and  subtracting  realized  costs  (RC3)  before  adding 
subsidies  on  branchlines  (BS3)  and  reduced  costs  from  government  owned 
hopper  cars  ( d ( GI ) ) .  Column  2  of  Table  6.1  shows  RL3  =  $21.2  from 
the  provincial  government  point  of  view. 


Investment 


where: 


IN3S  =  f  (GT3,  CS31,  CC3,  RL3  )  +  GI3 

-i-  +  + 


6.5 


IN3S  =  Investment  in  railway  rolling  stock  and  roadbed 
associated  with  grain  movement,  in  millions  of 
dollars, 

CS31  =  Capital  stock  in  grain-related  railway  rolling 

stock  and  roadbed,  in  millions  of  dollars,  carried 
forward  from  the  previous  year. 
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The  Canada  Grains  Council1 2 3  showed  the  vital  importance  of 
additional  investment  by  1980  in  locomotives,  cars,  and  roadbed 
upgrading.  Otherwise  the  System  will  be  unable  to  handle  a  billion 
bushels  in  1980. 

Statement  6.5  can  be  separated  into  two  parts:  government 
investment  in  hopper  cars  or  right  of  way  improvement  (GI3)  plus  a 
behavioural  model: 

IN3S  =  f  (GT3,  CS31,  CC3,  RL3)  6.5a 

predicts  the  induced  investment  by  railways  themselves.  This  be¬ 
havioural  model  is  supported  by  theoretical  model  2.11  introduced 
in  Chapter  II.  It,  (6.5a),  suggests  annual  investment  attributed  to 
a  sector  (grain)  of  railway  firms  varies  proportionately  to  output 
(GT3),  the  need  to  replace  existing  capital  (CS31),  and  the  return  on 
investment  (CC3).  CC3  is  set  by  the  Canadian  Transport  Commission. 

Because  perceived  losses  through  the  early  1970 's  resulted  in  little 

2 

railway  investment  in  boxcars,  the  author  deduces  that  railways  can 
be  expected  to  withhold  needed  investment  in  direct  proportion  to 
their  losses  (RL3)  from  the  movement  of  grain.  While  RL3  would  be 

3 

difficult  to  estimate  with  historical  data,  the  remainder  of  model 
6.5a  should  be  estimable  from  current  data. 

Policy  Implications:  Quantitative 
Five  instrument  variables  are  selected.  The  logical 


1  Canada  Grains  Council,  (1975b),  op.  cit.,  pp.  28-32. 

2 

Canada  Grains  Council,  (1973b),  op.  cit.,  p.  155. 

3 

Railway  claims  for  losses  on  branchlines  could  be  used  as  a 
proxy  for  the  more  comprehensive  RL3  that  includes  all  losses  on  grain 
regardless  of  origin. 


* 


* 

no  «  •  ■  •  •  ;  ' 

j;  ;  c 


#  .  -  .  ,  ..  >4  o  • 


.  V  -  )  - 


121 

impact  of  their  level  is  reflected  in  Figure  6.3.  In  addition, 
institutional  changes  to  the  statutory  grain  rate  and  branchline 
subsidies  will  be  introduced.  Table  6.2,  which  lists  the  positive 
and  negative  side  effects  of  the  five  variable  instruments  of  policy, 
will  be  discussed  in  the  selection  process  for  each  variable. 

Figure  6.3:  Instrument  -  Target  Linkages  Selected  For  Railway 
Subsystem  (#3) 


Instrument  Variables 


Storage  at  Terminals 
(ST4*) 


Endogenous  Variables 


Time 


T6T2) 


Miles  of  MB" 
( MB* ) 


Time  --  Statement  6.2  introduces  five  exogenous  variables 
for  which  all  but  weather  are  somewhat  open  to  influence  or  control 
by  decision-makers. 

The  level  of  stocks  at  terminals  (ST4)  is  selected  as  an 
instrument  (ST4*)  because  of  the  current  high  degree  of  control 
exercised  over  stocks  by  the  Canadian  Wheat  Board.  The  Board  uses 
the  block  shipping  system  of  car  orders  to  control,  on  a  weekly 
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Table  6.2:  Side  effects  of  instruments  selected  for  railway  subsystem  (#3) 


Instrument 

Reducing 

Terminal 

Storage 

Reduce 

Insti tu- 
tional  Costs 

Decrease 
Cost  of 
Capital 

Increase 

Government 

Investment 

Intended  Target 

Time 

Cost 

Cost 

Investment 

Losses 

Investment 

Investment  -  This  System 

0 

+ 

- 

4- 

Investment  -  By  Others 

0 

+ 

— 

4- 

Rural  Development 

0 

+ 

4- 

4- 

Competition 

+ 

+ 

4- 

- 

Income  Stability 

0 

0 

0 

0 

Income  Distribution 

0 

0 

0 

0 

Spatial  Equity 

0 

+ 

4- 

T 

Grain  Quality 

+ 

0 

0 

0 

Range  and  Quality  of 
Services 

0 

+ 

4- 

4- 

Safety 

0 

- 

- 

4- 

Air  Quality  and 

Energy  Consumption 

0 

0 

- 

+ 

Labor  Productivity 

4- 

+ 

- 

4- 

Freedom  to  Allocate 
Resources 

+ 

+ 

- 

- 

Grain  Handling 

Coordinati  on 

+ 

4 

- 

4- 

Livestock  Production 

0 

0 

0 

0 

Totals  + 

5 

9 

4 

9 

- 

0 

2 

8 

2 

net 

+7 

-4 

+7 

. 


■i 


. 


*  •  ->  ' 


T  ^  “  *  *  it  "  * 


123 


basis,  the  incoming  terminal  receipts.'*'  ST4*  is  somewhat  uncon¬ 
trollable  because  unexpected  variability  in  ship  arrival  and  break¬ 
downs  (like  snow  slides)  in  the  rail  system  affect  weekly  stock  levels. 
The  effectiveness,  of  reducing  (ST4*)  to  allow  more  working  room  at 

terminals  and  hence  faster  car  unloads  (less  TM3T)  has  been  accepted 

2 

and  advocated  by  the  Canada  Grains  Council. 

Other  variables  in  model  6.2  are  rejected  as  instruments 
for  the  following  reasons: 

1.  The  number  of  country  elevators  (NE)  was  judged  in 
subsystem  one  to  be  politically  unacceptable  as  an  instrument. 

2.  Quantitative  policies  to  reduce  labor  disruptions  (LD) 
are  beyond  the  analytic  scope  of  this  study.  Some  of  the  institutional 

3 

changes  affecting  LD  are  discussed  in  the  next  chapter. 

3.  Weather  ( TW )  is  uncontrollable. 

TM3T  will  be  affected  through  TM2  and  5.1  by  steering  choices 
for  the  level  of  inland  terminal  tariffs  (HT2*)  and  delivery  incentives 
(DI2*).  These  inward  effects  of  steering  in  another  subsystem  suggest 
a  need  for  much  collaboration  between  the  Wheat  Board  and  the  Canada 
Grain  Commission  to  balance  the  effects  of  (HT2*),  (DI2*),  and  (ST4*) 


G.J.  Davis  and  D.G.  Stephens,  "The  Canadian  Wheat  Board's 
Terminal  Planning  Division,"  in  Grains  and  Oilseeds  Handling  Marketing 
and  Processing,  (Winnipeg:  Canadian  International  Grains  Institute, 

1973),  pp.  B-6a,  7-9. 

2 

Canada  Grains  Council  (1973b),  0{D.  ci  t.  ,  p.  96. 

3 

For  an  overview  of  the  causes,  effects  and  possible  policy 
changes  to  deal  with  labor  disruptions,  see:  Justice  E.D.  Bayda, 

"Report  of  the  Industrial  Inquiry  Commission  Under  the  Canadian  Labor 
Code  into  the  Grain  Handling  Industry  in  the  Vancouver  Port  Area,"  Ottawa, 
Ontario,  July,  1975.  (Mimeographed.);  G.K.  Honey,  "The  High  Cost  of 
Strikes  in  the  Food  Distribution  System,"  (Calgary,  Alberta:  Alberta 
Wheat  Pool,  December  1975). 
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in  a  manner  than  brings  the  best  benefit  to  throughput  time  in  both 
railway  and  inland  terminal  subsystems. 

The  side  effects  of  decreasing  the  level  of  terminal  storage 
are  small  and  totally  positive  as  shown  in  Figure  6.2.  The  author's 
evaluation  of  side  effects  is  that  competition  and  allocative  freedom 
between  terminal  companies  will  increase  and  labor  will  be  more 
productive  as  terminals  reduce  storage  stocks. 

Realized  Costs  --  The  three  following  exogenous  variables 
are  selected  as  instruments  in  order  to  reduce  costs  (RC3T)  in  different 
sectors  of  railway  costing  and  operations: 

1.  Abandonment  of  "B"  lines  (MB*)  primarily  affects  the 
costs  of  the  Prairie  system  of  feeder  lines.  Some  abandonment  is 
advocated  by  the  Canada  Grains  Council  and  others  as  being  effective 
in  reducing  rolling  stock  requirements  and  inflationary  on-line  costs. 
This  instrument  has  many  side  effects  evaluated  previously  in  Tabid  4.2. 
(MB*)  can  be  simply  carried  out  by  implementation  of  Hall  Commission 
recommendati ons. 

2.  Reduction  in  institutionalized  costs  (IC3)  is  selected 
as  a  policy  instrument  (IC3*)  not  because  it  has  much  effect'*'  but 
because  the  side  effects  are  significantly  positive  (see  Table  6.2) 
and  because,  in  principle,  policy  changes  should  first  attempt  to 
reduce  unnecessary  expenditures.  Reduction  in  institutionalized 
costs  was  supported  by  many  citizen  groups  at  local  Hall  Commission 
heari ngs . ^ 


Table  7.1  shows  IC3  at  only  $2.6  million  or  2  percent  of 

total  costs. 

2 

In  addition,  see  the  Provinces,  oj).  ci_t . ,  p.  72-88. 
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Reducing  institutional  costs  will  take  time  because  it 
involves  a)  reducing  rail  crew  size^  (and  hence  increasing  sensitive 
union  issues)  and  b)  introducing  joint  running  rights. 

3.  Decreasing  the  cost  of  capital  rate  (CC3)  is  selected 
as  an  instrument  (CC3*)  to  reduce  realized  costs  because  of  the  great 
impact  and  administrative  simplicity  of  changes  to  CC3*.  CC3*  is 
already  set  annually  by  Canadian  Transport  Commission  decision. 

Keeping  CC3*  at  a  low  level  to  reduce  costs  is  in  direct  conflict 
to  the  high  levels  of  CC3*  necessary  to  affect  investment  positively 
(see  statement  6.5).  Upon  numerical  estimation,  a  comparison  of  the 
coefficients  of  CC3*)  in  6.3  and  6.5  would  suggest  the  trade-offs 
between  cost  and  investment.  If  policymakers  set  RC3T  at  a  low  level 
and  IN3S  at  a  high,  minimum  limit,  then  CCS*  would  take  a  middle 
position  thereby  losing  its  potential  as  an  instrument.  Other 
variables  in  model s  6.3  and  6.5  would  have  to  therefore  be  steered 
to  cause  the  desired  changes  in  RC3T  and  IN3S.  Additional  abandon¬ 
ment  of  "B"  lines  (MB*)  and  additional  government  investment  (GI*) 
have  the  effiency  to  take  up  this  slack. 

Side  effects  are  shown  in  Table  6.2:  eight  criteria  were 
judged  to  be  negatively  affected  by  a  decrease  in  CC3*.  However, 
rural  development,  spatial  equity  and  the  range  and  quality  of  services 
were  judged  to  be  positively  affected  by  a  decrease  in  CC3*  because 
reduced  cost  on  branchlines  would  reduce  pressure  to  abandon  branchlines. 
Lower  costs  would  also  make  rail  more  competitive  with  trucks. 

*  Extra  crew  costs  for  the  C.P.R.  were  estimated  by  the 
provinces  at  $761,418  compared  to  $52,596  for  circuitous  routing 
of  rail  cars.  Provinces,  op.  cit. ,  p.  88. 
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Investment  Autonomous  investment  by  the  Federal  or 
provincial  governments  (GI3*)  is  selected  as  a  second  instrument 
variable  affecting  investment  in  6.5.  Government  assistance  in 
building  railway  services  for  the  Prairies  goes  back  to  the  first 
building  of  the  transcontinental  C.P.R.  line.  Also,  since  1970, 
the  Government  of  Canada  has  purchased  6,000  hopper  cars.  These 
precedents  suggest  to  the  author  that  direct  funding  has  been  deemed 
more  effective  than  the  investment  tax  credits  or  depreciation  write¬ 
offs  used  to  stimulate  investment  in  other  subsystems.  The  analysis 
of  side  effects  in  Table  6.2  suggests  increasing  GI*  has  nine  positive 
effects  and  only  negatively  affects  the  railways'  freedom  to  allocate 
resources  and  the  competition  between  firms  to  innovate. 

Increasing  GI*  has  the  added  benefit  of  including  government 
preferences  in  the  nature  and  location  of  investment.  The  resources 
for  this  study  did  not  permit  the  ranking  of  specific  investment  ideas 
raised  by  the  citizens  and  numerous  grain  industry  groups  who  presented 
their  views  to  the  Hall  Commission.  Following  is  a  list  of  investment 

options  for  governments  and/or  railways  that  merit  some  attention  in  the 
author's  view: 

1.  Repair  existing  boxcars, 

2.  Buy  more  new  light  (90  ton)  hopper  cars, 

3.  Rehabilitate  "B"  category  branchlines  that  the 
Hall  Commission  recommends  for  retention, 

4.  Double  tracking  portions  of  C.N.  and  C.P.  main  lines 
in  British  Columbia, 

5.  Construct  new  linkages  recommended  by  the  Hall 
Commi ssion. 
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6..  Acquire  additional  access  between  the  north  and  south 
shores  of  Vancouver's  rail  network, 

7.  Construct  a  line  connecting  Ashcroft  and  Clinton, 

British  Columbia, 

8.  Build  additional  switching  and  assembly  yards  in  the 
B.C.  interior  or  lowland  east  of  Vancouver. 

The  wholesale  public  purchase  of  all  railway  roadbed  in 
Western  Canada  (as  advocated  by  the  provinces  at  the  Western  Economic 
Opportunity  Conference)  is  too  complex  an  issue  for  this  study.  Whil 
such  a  widespread  reform  would  place  railways  on  an  equal  footing  with 
the  public  ownership  of  roads,  the  huge  capital  investment  would  seem 
prohibitive  in  this  time  of  high  interest  rates  and  large  Canadian 
capital  needs  in  the  energy  field.  Furthermore,  since  purchasing 
roadbed  only  redistributes  the  cost,  it  would  appear  to  produce  less 
effect  on  long  run  costs  to  all  parties,  per  dollar  invested,  than  the 
eight  options  listed  above. 

Policy  Implications:  Institutional 

While  instrument  adjustment  will  annually  assist  policy¬ 
makers  in  their  steering  of  this  subsystem,  the  author  sees  the  five 
selected  instruments  as  insufficient  to  cause  reduced  TM3T,  sub¬ 
stantial  savings  in  RC3T,  reductions  in  RL3,  and  hence  higher  IN3S. 
Background  and  a  proposal  regarding  the  statutory  grain  rate  and  grain 
subsidy  mechanism  are  identified  below. 
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Background 

The  need  for  changes  in  the  current  level  and  structure  of 
the  statutory  grain  rate  and  branchline  subsidies  has  been  clearly  docu- 

i  2  3 

mented.  The  Canada  Grains  Council,  C.P.  Rail,  C.N.R.,  and 

Kul shreshtha^  argue  that  the  current  low  grain  rate  discourages  railway 

investment  or  abandonment  of  some  branchlines  that  would  mutually  benefit 

elevator  firms  and  railways.  The  Food  Prices  Review  Board  supports  these 

5 

views  and  adds  that  the  rate  is  a  "covert  subsidy"  accruing  to  Eastern 
livestock  feeders  in  a  manner  than  handicaps  Western  Canadian  livestock 
producers.  The  Canadian  Cattle  Commission  points  out  that  the  Western 
hog  and  livestock  industry  will  "gradually  die  if  transportation  rates 
on  its  major  input  are  fixed  and/or  subsidized,  but  rates  on  its  product 
(meat  and  live  animals)  continue  to  escalate  with  inflation."^  The 

Alberta  Government  adds  that  the  "method  in  which  (Crows  Nest)  rates 

are  applied  has  tended  to  discourage  value  added  processing,  and  imp! i city, 

employment  opportunities  within  the  Prairie  region. Dever  adds  that 


*  Canada  Grains  Council  (1973b),  0£.  ci t. ,  p.  23, 

2 

C.P.  Rail,  "Submission  to  the  Grain  Handling  and  Transportation 
Commission"  (presented  in  Winnipeg,  Manitoba,  October  1975),  p.  10. 

3 

C.N.  Rail,  "Submission  to  the  Grain  Handling  and  Transportati on 
Commission"  (presented  at  Winnipeg,  Manitoba,  October  1975),  p.  7. 

^  Kulshreshtha  (1975a),  op.  cit.,  pp.  13  -  22. 

5 

Food  Prices  Review  Board,  Feed  Grains  Policy  in  Canada 
(Ottawa:  Food  Prices  Review  Board,  December,  1975.),  p.  X. 

Canadian  Cattle  Commission,  "Submission  to  the  Hall  Commis¬ 
sion"  (presented  at  Calgary,  Alberta,  November,  1975),  p.  5. 

7 

Government  of  Alberta,  Submission  to  the  Grain  Handling  and 
Transportati on  Commission  (Edmonton:  Alberta  Transportation  August, 

19757,  p.  7. 
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the  "real  benefits  to  grain  producers  have  been  exaggerated .. .whi le  benefits 
are  being  eroded  by  (1)  increased  rates  on  agricultural  inputs,  (2)  in¬ 
creased  taxes,  and  (3)  restricted  capability  to  market  grain. An 
additional  reason  for  a  rate  change  is  that  railways  and  governments  alike 
have  shown  that  grain  in  1974  moved  at  substantial  losses.  (See  Table 
6.1). 

Political  momentum  has  also  been  growing  for  a  change  in  the 
method  of  paying  railways  for  the  costs  of  moving  grain.  This  is  exem¬ 
plified  by  the  following  Canada  Grains  Council  resolution  sent  to  Hon. 

0.  Lang  on  January  6,  1975: 

The  Grain  Handling  and  Transportation  Committee  supports 
retention  of  the  Crows  Nest  rates  for  export  grain  as  a 
direct  charge  to  the  producer,  and  recommends  that  the 
railways  be  compensated  for  the  movement  of  grain  at  a 
level  and  in  such  a  manner  that  will  ensure  the  provision 
of  adequate  service,  and  that  the  Grain  Handling  and 
Transportation  Committee  initiate  studies  to  indicate 
how  best  such  compensation  can  be  provided/ 

The  railways  subsequently  advocated  grain  subsidies  be  paid  directly 

to  farmers  in  a  manner  that  retains  the  effect  of  statutory  rates. 

3  4 

While  the  United  Grain  Growers  and  Cargill  describe  a  restructuring 
of  the  method  of  subsidizing  export  grain,  both  also  prefer  retaining 
the  statutory  rate  level  to  farmers.  Provincial  governments  have  con¬ 
curred  that  statutory  rates  are  "an  invoilate  commitment  of  the  Federal 


*  D.A.  Dever,  "The  Effects  of  the  Crowsnest  Pass  Railway  Rates," 
Crows  Nest  Transportation  Seminar  Papers  (Edmonton:  Rural  Education  and 
Development  Association,  1975),  p.  97. 

2 

Dever,  op_.  ci  t. ,  p.  99. 

United  Grain  Growers,  "Submission  to  the  Grain  Handling  and 
Transportation  Commission  of  Inquiry,"  Winnipeg,  Manitoba,  1975, 
appendix  D. 

^  Cargill,  op_.  ci  t. ,  pp.  51-61. 
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Government  and  railways  to  the  Western  Canadian  farmers. 

Despite  the  above  viewpoints  maintaining  that  the  statutory 

rate  is  an  invoilate  commitment  of  the  Federal  Government  to  Western 

Canadian  farmers,  the  attitudes  at  the  farm  and  community  level  may  be 

2 

changing.  Unifarm  proposed  the  farmer  should  pay  full  realized  costs 
yet  be  reimbursed  through  the  Grain  Stabilization  Plan  so  that  only  the 
benefit  of  the  statutory  rate  remains  inviolate. 

The  author  also  observed  in  1976  that  up  to  30  percent  of  the 
spokesmen  during  twenty-five  days  of  local  hearings  of  the  Hall  Commis¬ 
sion  in  Alberta  preferred  an  increase  in  the  statutory  rate  as  opposed 
to  abandonment  of  their  line.  That  is,  if  Snavelly  shows  costs  are 
greater  than  revenues,  these  farmers  said  they  would  pay  5  to  10  cents 
per  bushel  in  excess  of  their  current  rate.  However,  they  would  not 
pay  more  than  double  the  current  statutory  rate.  Doubling  the  rate 
would  be  an  increase  of  12  or  13  cents  per  bushel,  on  average.  The 
political  factor  which  may  bring  an  increase  to  the  statutory  rate  is 
Wheat  Board  Minister  Otto  Lang's  policy  of  May  1976  to  implement  fully 

3 

compensatory  rates  on  the  movement  of  rapeseed  products. 

From  the  range  of  presentations  to  the  Hall  Commission,  the 
author  concluded  the  existing  branchline  subsidy  mechanism  should  have 
its  role  reduced  because  of  the  following  side  effects: 


Government  of  Alberta,  0£.  ci t . ,  p.  7. 
o 

Uni  farm,  "Brief  to  the  Grain  Handling  and  Transportation 
Commission"  (presented  in  Edmonton,  Alberta,  November  1975),  pp.  8  -  9. 

Transport  Canada,  "Lang  Comments  on  Rapeseed  Freight  Rate 
Changes"  (Ottawa:  Directorate  of  Public  Affairs,  Transport  Canada, 

May  4,  1976),  p.  1. 
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1.  The  subsidy  does  not  fully  cover  losses  from  grain 
movement  (see  Table  6.1). 

2.  "The  subsidy  erodes  the  railways"  motivation  to  abandon 
branchlines. 

3.  The  existence  of  a  subsidy  is  no  guide  to  the  profita- 

2 

bility  of  a  line  and  hence,  whether  it  is  likely  to  be  abandoned. 
Allocation  of  all  off-line  costs  and  therefore,  subsidies  to  each  branch¬ 
line,  tends  to  create  the  impression  that  branchlines,  not  grain,  are 
causing  losses.  Since  subsidized  branchlines  tend  to  be  outside  the 
major  transportation  and  population  corridors,  the  burden  of  losses 
associated  with  grain  fall  only  (and  therefore,  disproportionately) 
on  the  isolated  areas.  This  places  these  areas  in  an  even  poorer 
light  in  terms  of  industrial  development.  It  follows  that  favouring 
the  branchline  subsidy  mechanism  implies  disagreeing  with  policies  that 
decentralize  economic  activity. 

4.  The  many  changes  to  the  subsidy  program  since  its  1967 
enactment  have  left  small  communities  and  farmers  along  branchlines  in 
a  constant  state  of  uncertainty. 

5.  These  subsidies  contain  no  incentives  for  railways  to 
reduce  operating  costs,  introduce  efficiencies,  or  rehabilitate  lines. 

In  fact,  the  designation  of  a  line  as  a  "loser"  tends  to  cause  railways 
to  cut  back  on  rehabilitation  and  to  reduce  possible  overhead  traffic 
on  through  lines.  The  routing  of  eastbound  Halkird  coal  west,  south, 
and  then  east  on  C.P.  track  rather  than  straight  eastward  on  the  sub- 


United  Grain  Gorwers,  ojD.  ci  t . ,  p.  32. 


2 


Ibid. ,  p.  32. 
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Table  6.3:  Side  Effects  Of  Institutional  Policy  Changes 
For  The  Railway  Subsystem  (#3) 


Institutional 

Change 

Changes  to  Statutory 

Rate  and  Subsidies 

Side  Effect: 

Investment  -  this  system 

+ 

Investment  -  by  others 

+ 

Rural  Development 

+ 

Competition 

+ 

Income  Stability 

0 

Income  Distribution 

- 

Spatial  Equity 

- 

Grain  Quality 

+ 

Range  and  Quality  of 

Services 

+ 

Safety 

0 

Air  Quality  and  Energy 
Consumption 

0 

Labor  Productivity 

+ 

Freedom  to  Allocate  Resources 

+ 

Grain  Handling  Coordination 

+ 

Livestock  Production 

+ 

Totals  Positive 

10 

Negative 

2 

Total s 


- 


r 
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sidized  Coronation  subdivision  is  an  example  of  car  circuitry  fostered  by 
the  subsidy  system. 

Proposal 

The  author  believes  the  following  proposal  to  be  efficient, 
politically  acceptable,  and  reasonably  simple  to  implement.  The  author 
recommends  that  a  Grain  Transportation  Package  be  introduced  by  Parliament 
to  amend  the  National  Transportation  Act  according  to  the  following 
guidelines: 

1.  Double  the  statutory  rate  on  export  grain,  the  rate  being 
reflected  to  the  farmer  in  his  initial  payment,  and  remove  the  statutory 
rate  on  domestic  movements  of  all  grains  to  Thunder  Bay. 

2.  Establish  maximum  transportation  tariffs  according  to 
realized  costs  of  moving  grain  as  established  by  the  Snavelly  Commis¬ 
sion.  Tariffs  for  each  freight  zone  on  the  Prairies  would  be  some 
multiple  of  the  statutory  rate.  (Example:  three  times  the  current 
rate).  A  Federal  Export  Grain  Transportation  Subsidy  would  be  esta¬ 
blished  to  reimburse  elevator  companies  for  any  difference  between  the 
maximum  tariff  and  the  statutory  rate. 

3.  If  an  elevator  company  were  to  install  a  new  more  effi¬ 
cient  elevator  capable  of  reducing  the  railway's  cost  (by  multiple  car 
or  unit  train  origination),  the  company  would  be  free  to  negotiate  a 
lower  rail  rate.  The  Government's  liability  to  the  elevator  company 
would  still  be  the  difference  between  the  maximum  transportation  tariff 
and  the  new  statutory  rate. 

4.  Introduce  an  incentive  subsidy  to  the  railways  to  encourage 
fast  rail  movement  in  periods  of  high  grain  prices  and/or  volumes. 
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Paid  as  a  small  percentage  of  grain  export  revenue  (say  1  percent),  the 
incentive  would  commence  at  volumes  over  some  threshold  (say,  500  mil¬ 
lion  bushels).  It  would  be  financed  by  the  Grain  Stabilization  Plan, 
whose  revenue  source  includes  two  government  dollars  for  every  farmer 
dollar. 

5.  Retain  the  branchline  subsidy  mechanism  to  be  paid  only 
if  the  Grain  Transportation  Subsidy  does  not  cover  losses  on  low  densi¬ 
ty  lines  judged  essential  by  the  Hall  Commission  to  the  year  2000. 

Evaluation  of  this  proposal  -  Section  one  of  the  proposal  rec¬ 
ognizes  that  the  chief  user  (the  farmer)  should  pay  more  than  at  present. 
By  removing  the  rate  from  all  domestically  consumed  feed  and  food  grains, 
livestock  and  other  value-added  economic  activity  should  be  encouraged 
in  Western  Canada  as  compared  to  other  parts  of  Canada. 

Sections  two  and  three  are  taken  from  the  U.G.G.1  and  Car- 
gill  proposals  and  would  encourage  grain  companies  to  invest  in  new 
grain  handling  facilities  in  order  to  gain  comparatively  cheaper 
freight  rates.  Grain  company  windfalls  from  the  Federal  Treasury  as 
a  result  of  lower  freight  rates  would  be  passed  on  to  farmers  as  comp- 
ensaticnal  incentives  for  delivery  (Dll  and  DI2). 

Cargill  suggested  an  incentive  for  railways  to  move  large 
quantities  of  grain  when  price  or  quantities  were  above  normal.  Sec¬ 
tion  four  of  the  above  proposal  adds  some  mechanics  to  such  an  incenti¬ 
ve.  The  Federal  Treasury  pays  the  subsidy  yet  would  receive  financial 

*  United  Grain  Growers,  op_.  ci t . , 

Cargill ,  0£.  cl t. , 
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benefits  on  behalf  of  all  Canadians  through  a  more  favorable  balance 
of  trade  and  higher  farm  income  taxes.  This  incentive  would  also  en¬ 
courage  the  quick  solution  of  railway  strikes.  By  attaching  the  in¬ 
centive  to  the  Grain  Stabilization  Plan,  this  author's  proposal  would 
pay  out  when  farmers  were  well  off,  and  hence,  the  freight  rate  would 
be  somewhat  related  to  ability  to  pay  (as  measured  by  the  net  farm  in¬ 
come  criteria  in  the  plan). 

Section  five  would  retain  branchline  subsidies  so  as  to  imple¬ 
ment  the  equity  and  isolation  criteria  of  national  transportation  policy. 
The  reduced  role  of  branchline  subsidies  would  remove  most  of  the  ne¬ 
gative  effects  (identified  earlier)  of  the  existing  subsidy  program. 

Table  6.3  describes  the  author's  assessment  of  any  side  ef¬ 
fects  of  this  mix  of  institutional  changes.  On  balance,  the  effects 
are  seen  as  highly  positive  with  nine  positive  and  only  two  negative 
effects.  The  more  serious  negative  implications  in  equity  for  smal¬ 
ler  farmers  and  those  in  areas  of  branchline  abandonment  will  be  dealt 
with  by  compensation  proposals  in  subsystem  #9. 

S  umma  ry 

Subsystem  3  uses  five  statements  to  show  the  relationship 
between  five  instruments  and  two  target  variables  (TM3T,  RC.3T)  plus 
one  inhibiting  condition  (IN3S).  Dockage  entering  elevators  and  time 
saved  by  the  inland  terminal  subsystem  are  two  inward  linkages  from 
other  subsystems  that  affect  variables  in  this  railway  subsystem. 
Institutional  charges  to  the  block  shipping  system  and  the  method 
of  paying  railway  costs  were  introduced  and  evaluated. 
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CHAPTER  VII 


PORT  TERMINAL  SUBSYSTEM 


Introduction 

This  subsystem  reflects  the  key  model  variables  for  the 
twenty-eight  terminals  at  Vancouver,  Victoria,  and  Prince  Rupert, 
Churchill  and  Thunder  Bay.  Because  Vancouver  and  Thunder  Bay  are 
competitive  ports  with  more  than  four  operators  each  and  most  Prairie 
grain  goes  through  these  two  ports,  this  subsystem  is  judged  to  be 
effectively  competitive. 

Terminals  provide  the  following  functions:* 

1.  Unloading  of  rail  cars; 

2.  Accumulation  and  preparation  of  quantities  of 
grain  of  uniform  quality  for  loading  on  vessels 
or  for  forwarding  by  truck  or  rail  to  domestic 
consumers ; 

3.  Storing  of  grain  to  the  extent  required: 

(a)  to  buffer  between  the  fluctuations  of 
rail  and  vessel  arrival, 

(b)  to  provide  for  market  demand  and  sales 
positions; 

4.  Loading  of  grain  on  board  vessels  or  into  rail 
cars  or  trucks; 

5.  Cleaning,  drying  and  processing  of  grain  to 
required  standards. 

Target  variables  selected  for  subsystem  #4  include: 

1.  Realized  cost  to  the  terminal  operators  (RC4T). 

2.  Time  in  the  terminal  subsystem  (TM1T). 

3.  Total  profits  to  terminal  firms  (TP4T). 

Additional  investment  (IN5S)  to  improve  throughput  is  identified  as  a 
condition  inhibiting  movement  towards  targets. 


Canada  Grains  Council  (1973  b).  ojD.  ci t . ,  p.  4. 
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Structural  Relationships 

Figure  7.1  outlines  the  variables  and  their  logical  inter¬ 
actions  are  developed  in  this  chapter.  No  model  is  developed  for 
the  price  reflected  to  farmers  since  the  handling  and  cleaning  tariffs 
are  currently  paid  first  to  the  Canadian  Wheat  Board  and  only  indirect¬ 
ly  by  the  farmer  through  deductions  from  the  final  Canadian  Wheat  Board 
payment.  The  limits  of  this  study  did  not  permit  special  assessment  of 
Prince  Rupert  and  Churchill  ports'^  yet  the  general  model  variables 
should  apply  equally.  Each  relationship  would  be  most  accurately  esti¬ 
mated  by  using  two  sets  of  data  (for  Vancouver  and  Thunder  Bay)  and, 
hence,  deriving  two  regression  models.  For  simplicity,  only  one  of  each 
model  will  be  shown.  At  the  time  of  preparation  of  this  study,  major 
studies  were  being  conducted  by  the  Canada  Grains  Council  on  grain 

2  3 

movement  through  Thunder  Bay  and  Vancouver  .  The  author  incorporated 
some  of  the  Council's  hypotheses  and  anticipates  that  its  reports  will 
quantify  some  of  the  relationships  that  follow. 

Dockage 

DE4  =  f  (TR4,  IT2 ,  CT4,  DEI)  7.1 


*  For  an  assessment  of  the  variables  and  policies  affecting 
these  ports  see:  Grain  Co-ordination  Committee,  "The  Case  for  Expanded 
Grain  Facilities  in  Prince  Rupert",  Prince  Rupert,  1975.  (Mimeographed.); 
John  F.  Dierckz,  "Grain  at  Prince  Rupert,"  Department  of  Transportation, 
Edmonton,  Alberta,  1975.  (Mimeographed.);  Port  of  Churchill  Development 
Board,  "Submission  to  the  Grain  Handling  and  Transportation  Commission" 
(presented  at  Winnipeg,  Manitoba,  March  1976).  (Mimeographed.) 

o 

A.N.  Kaplanis,  "Review  of  Activities  of  the  Thunder  Bay  Sub¬ 
committee,"  Winnipeg,  Canada  Grains  Council,  1976,  pp.  1-8.  (Mimeographed.) 

^  D.R.  McRae,  "Report  on  the  Activities  of  the  Pacific  Coast  Sub¬ 
committee,"  Winnipeg,  Canada  Grains  Council,  1976,  pp.  1-12.  (Mimeographed.) 
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Figure  7.1:  Logical  relationships  among  variables 

endogenous  and  exogenous  to  (port  terminal) 
subsystem  (#4) 


Exogenous  Variables  Endogenous  Variables 


. 
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DE4  =  Dockage  entering  port  terminals  during  a  year, 
in  millions  of  pounds, 

TR4  =  Terminal  receipts  (Pacific  Coast,  Churchill, 
and  Thunder  Bay),  in  millions  of  bushels, 

IT2  =  Inland  terminal  receipts,  in  millions  of  bushels, 

CT4  =  Cleaning  tariff  at  port  terminals,  in  cents  per 
bushel , 

DEI  =  Dockage  entering  country  points,  in  millions  of 
pounds. 

That  dockage  is  of  vital  importance  to  port  terminal  costs 
and  throughput  has  been  clearly  identified  by  the  Canada  Grains  Coun¬ 
cil.*  Although  dockage  is  only  2  to  4  percent  of  terminal  receipts, 
its  importance  is  far  greater  because  of  the  time  and  cost  of  cleaning. 
Model  7.1  is  a  supply  function  for  a  derived  product  of  grain.  That  is 
the  level  of  dockage  (DE4)  is  hypothesized  to  vary  most  significantly 
in  relation  to  the  terminal  receipts  (TR4).  Any  change  in  the  price 
or  tariff  for  processing  (CT4)  will  inversely  affect  the  actual  dockage 
moved  forward  over  a  period  of  several  years.  Competitive  locations 
for  removing  dockage  exist  at  inland  terminals  so  the  dockage  at  ports 
would  decline  in  those  years  when  inland  terminal  handlings  (IT2)  in¬ 
creased.  Finally,  dockage  levels  vary  from  year  to  year  according  to 
harvesting  conditions  and  the  volume  of  dockage  entering  the  grain 


Ibid,  pp.  1-12. 

p 

Unlike  other  subsystem  models,  this  chapter  will  not  intro¬ 
duce  a  separate  statement  explaining  subsystem  throughput  since: 

i.  terminal  receipts  are  in  fact  exogenously  set  by  administrative 
decisions  of  the  Wheat  Board  through  matching  forward  movements  ordered 
by  the  block  shipping  system  with  dates  and  levels  of  anticipated  sales 

ii.  possible  explanatory  variables  like  variability  in  ship  and  rail 
car  arrivals,  labor  disruptions,  and  export  price  are  so  interrelated 
that  multi  coll inearity  between  explanatory  variables  would  be  very  high 
These  can  only  be  tested  using  computer  facilities  unavailable  to  the 
author.  The  possible  variables  affecting  throughput  will  be  reviewed 
in  the  policy  implications  section. 
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handling  system  (DEI).  This  effect  of  country  elevator  dockage  levels 
(DEI)  would  be  especially  felt  at  Thunder  Bay  where  particularly  tough 
or  high  dockage  grain  is  moved  forward  early  in  the  shipping  season  to 
utilize  cleaning  and  large  storage  capacity.  Data  are  currently  avail¬ 
able  for  all  variables  of  model  7.1  so  7.1  could  be  estimated  and  tested. 
Realized  Costs 

RC4T  =  f  (TR4,  DE4,  TE4,  IR,  NG)  7.2 

+  +  + 

whe  re : 

RC4T  =  Realized  costs  of  all  terminals  at  a  port,  in 
millions  of  dollars, 

TE4  =  Terminal  storage  capacity  at  a  port,  in  millions 
of  bushels, 

IR  =  Inflation  rate,  measured  by  an  index  of  wage 
levels  in  the  province  of  the  terminals. 

NG  =  Number  of  grades  of  grain. 

Model  7.2  is  a  time-series  cost  function  estimable  by  extending 
the  two  sets  of  cost  data  for  Thunder  Bay  and  Vancouver  used  in  a  Canada 
Grains  Council  analysis  of  terminal  costs. *  Variable  costs  would  vary 
as  a  function  of  clean  bushels  (TR4)  and  dockage  (DE4)  handled  while  fixed 
costs  would  vary  only  with  changes  to  storage  capacity  (TE4).  Over  time, 
the  variable  costs  would  inflate  largely  as  a  function  of  wages  incorpor¬ 
ated  in  the  wage  inflation  rate  (IR).  Reductions  in  the  number  of 

grades  (NG)  and/or  increases  in  foreign  matter  tolerances  are  generally 

2 

felt  to  reduce  terminal  costs.  The  Canada  Grains  Council  expects 

*  Canada  Grains  Council  (1975  b),  oja.  ci t. ,  pp.  21-24. 

2 

See  H.D.  Pound,  "The  Role  of  the  Canadian  Grain  Commission 
in  Modernization"  (Address  to  Semi-Annual  Meeting  of  Canada  Grains 
Council,  Edmonton,  Alberta,  October  28,  1974),  pp.  7-10. 
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inflation  and  volume  to  be  the  variables  explaining  the  largest  changes 
in  cost. 

Time 

TM4T  =  f  (ST4,  DE4,  LD,  IT2)  7.3 

+  +  + 


where: 

TM4T  =  Time  in  the  terminal  subsystem  measured  in  days, 

ST4  =  Stock  levels,  normally  maintained  in  the  terminals, 
in  millions  of  bushels, 

LD  =  Labor  disruptions  as  measured  in  percent  of  total 

working  days  that  the  grain  handling  and  transporta¬ 
tion  system  is  affected  by  labor  shutdowns  in 
various  sectors. 

Model  7.3  is  a  technical  model  of  the  throughput  and  effi¬ 
ciency  of  terminals.  (TM4T)  could  be  estimated  from  engineering  data 
or  historical  operating  records.  The  Wheat  Board  indicated'*  that 
throughput  decreases  as  stocks  move  upward  from  50  percent  of  capacity, 
handling  capacity  decreases  rapidly  as  stocks  move  to  85  million  bushels, 

or  84  percent,  at  Thunder  Bay  and  78  million  bushels,  or  72  percent,  at 

2 

Vancouver.  Hence  TM4T  varies  directly  as  ST4.  Bjarnason  and 

3 

C.D.  Howe,  Western  Ltd.  have  concluded  that  throughput  time  increases 
as  requirements  for  drying  and  processing  (DE4)  increase  since  cleaning 


*  C.J.  Davis  and  D.G.  Stephens,  "The  Canadian  Wheat  Board's 
Termi nal  PI anni ng  Di vi si  on , "  Grains  and  Oilseeds  Handling  Marketing 
and  Processing  (Winnipeg:  Canadian  International  Grains  Institute, 
1973"),  pp.  7-9. 

2 

Bjarnason,  op.  cit.,  p.  30. 

C.D.  Howe,  Western  Ltd.,  "Report  on  Potential  for  Expansion 
of  Vancouver  Grain  Terminals"  (report  to  Harbors  Board,  Vancouver,  June, 
1972),  pp.  1-16.  (Mimeographed.) 
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i  2 

is  a  key  limiting  factor  in  Vancouver.  The  Wheat  Board"'  and  Bjarnason 
noted  that  labor  disruptions  at  ports  or  in  the  rail  system  decrease 
throughput  and  hence  increase  TM4T.  This  view  is  reflected  by  (LD). 

As  shown  by  the  special  trucking  programs  from  1971  to  1975,  time  in 
the  port  terminal  declines  in  proportion  to  the  extent  to  which  special 
programs  are  introduced  to  clean  and  dry  grain  at  inland  terminals  and 
forward  it  by  unit  trains.  These  programs  are  measured  by  inland  ter¬ 
minal  receipts  (IT2). 

Additional  technical  factors  were  rejected  from  model  7.3 

because  of  measurability  difficulty  and  in  order  to  keep  the  model 

simple.  Some  of  the  factors  expected  to  improve  throughput  as  suggested 

3  4 

in  studies  by  C.D.  Howe,  Western  Ltd.  and  Bjarnason'  are: 

1.  Reduction  in  the  variability  of  rail  car  arrival. 

2.  Reduction  in  the  variability  of  ship  arrival  through 
changes  to  dispatch  and  demurrage, 

3.  Railway  investment  in  hopper  cars  and  additional 
trackage  along  terminals. 

4.  Increasing  terminal  operations  from  five  to  seven 
day  operations. 

Total  Profits 

TP4  =  (ST4)  (SC)  +  (HC4)  (TR4)  +  (BP)  ( DE4)  -  RC4T  7.4 

where: 

TP4  =  Total  profits,  in  millions  of  dollars, 

SC  =  Storage  charge,  in  dollars  per  bushel. 


Canadian  Wheat  Board  (1974-75),  0£_.  ci t. ,  pp.  35-37. 

2 

Bjarnason,  og_.  cit . ,  p.  30. 

o 

C.D.  Howe,  Western  Ltd.,  oja.  cit.,  p.  2. 

^  Bjarnason,  ojd.  ci  t . ,  p.  35. 
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HC4  =  Handling  and  cleaning  tariff,  in  dollars  per 
bushel , 

BP  =  By-product  price,  in  dollars  per  pound. 

Model  7.4  subtracts  revenues  from  costs  to  get  profits.  It 
is  an  accounting  equation  incorporating  the  revenue  estimation  techni¬ 
ques  used  by  the  Canada  Grains  Council.*  Stocks  (ST4)  times  storage 
rate  (SC)  provides  storage  revenue;  the  handling  and  cleaning  tariffs 
(HC4)  times  receipts  (TR4)  provides  revenue  from  handling.  The  price 
of  by-products  (BP)  times  receipts  of  dockage  (DE4)  provides  by-product 

revenue.  The  Grains  Council  estimated  that  handling  generates  over 

2 

half  of  the  total  revenue. 

Investment 

IN4S  =  f  (TP4,  TE4,  IN41,  SI4)  7.5 

+  +  +  + 


where: 

IN4S  =  Investment  in  port,  terminals,  in  millions  of 
dollars , 

SI4  =  Storage  incentive  measured  by  guaranteed 
revenue  per  year,  in  millions  of  dollars. 

Model  7.5  uses  statement  2.8  (see  Chapter  II)  as  its  base. 

Total  profit  (TP4)  is  substituted  as  a  measure  of  output  because  it 

not  only  accounts  for  output  (terminal  receipts)  but  the  squeeze  of 

inflation.  Total  terminal  capacity  (TC4)  is  substituted  as  the  measure 

of  capital  stock  to  explain  investment  variability  due  to  replacement. 

Past  investment  (IN41)  is  entered  to  reflect  competitive  investment  by 


*  Canada  Grains  Council  (1975  b),  op.  cit. ,  pp.  21-24. 
2  Ibid. 
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other  firms  which  is  a  stimulus  to  new  investment  (IMS). 

The  storage  incentive  (SI4)  reflects  the  Wheat  Board 
incentive*  introduced  in  April  1976  to  expand  storage  at  Vancouver  by 
14  million  bushels.  This  scheme,  which  will  cost  between  $1.5  and 
$2.0  million  of  farmers'  money  per  year,  guarantees  a  storage  revenue 
of  12  cents  per  year  until  1985  for  90  percent  to  100  percent  of  ele¬ 
vator  storage  capacity  provided  expansion  is  undertaken  by  May  30, 

1976.  (SI4)  will  vary  as  the  combined  size  of  old  and  new  storage 

capacity.  Its  effect  should  be  measurable  as  this  study  goes  to 
print. 

Several  variables  were  rejected  from  this  model.  Invest¬ 
ment  by  the  railways  into  Vancouver  yards  and  trackage  may  encourage 
complementary  terminal  investment.  Yet  measurement  of  such  invest¬ 
ment  is  difficult.  (IN3S)  includes  investment  at  all  locations  in 
the  Prairies  and  ports  so  it  could  not  be  used  for  model  7.5.  A  va¬ 
riable  reflecting  technology  could  have  been  tested  since  large  expend¬ 
itures  have  recently  been  made  by  terminals  for  pollution  control  equip¬ 
ment.  A  technology  variable  was  omitted  to  keep  the  model  simple  and 
because  past  investment  would  somewhat  reflect  the  effects  of  new  technol¬ 
ogy. 


Wk  Hills, 
April  14,  1976,  p.  10. 


"Money  to  Ease  Grain  Flow,"  Winnipeg  Tribune, 
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Policy  Implications 


Instrument  Selection 

Figure  7.2  shows  that  eight  instruments  affect  the  three 
target  variables  of  cost,  time  and  profits.  One  variable,  labor 
disruptions,  can  be  influenced  by  structural  policy  changes  iden¬ 
tified  in  the  next  section.  Three  instruments  were  previously 
selected  for  other  subsystems  and  affect  subystem  targets  with 
inward  linkages  as  follows: 

1.  As  the  cleaning  tariff  at  the  country  elevator 
(CT1*)  increases,  dockage  (DEI)  will  decrease  (4.1)  and  hence 
dockage  entering  terminals  (DE4)  will  decrease  (7.1).  A  decrease 
in  dockage  reduces  realized  costs  (7.2),  time  in  the  terminal  (7.4), 
and  revenue  from  sales  of  by-products  (7.4).  Figure  7.2  clarifies 
these  inferences. 

2.  As  the  handling  and  cleaning  tariff  at  inland  terminals 
(HT2*)  increases,  inland  terminal  receipts  decrease  (model  5.1)  and 
hence  time  at  port  terminals  increases  (7.4). 

3.  As  delivery  incentives  to  inland  terminals  increase 
(DI2*),  inland  terminal  receipts  will  increase  and  hence  time  at  port 
terminals  decreases  (7.4). 

The  four  remaining  instruments  in  Figure  7.2  are  next  selected  and 
evaluated. 

Cleaning  Tariff 

Decreases  to  the  tariff  for  grain  cleaning  is  selected  as 
an  instrument  (CT4*)  that  will  reduce  dockage  entering  terminal  (DE4). 
CT4*  will  indirectly  reduce  realized  costs  (7.2)  while  reducing  the 
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Figure  7.2:  Instrument-target  relationships  affecting  port  terminal 
subsystem 


Exogenous  Instrument 

Variables  Endogenous  to 

Port 

Variables 

Other  Subsystems 

Subsystems 

Cleaning  Tariff  at  Dockage  Entering  Dockage 


time  required  to  move  grain  through  the  terminals  (7.4).  The  level 
of  the  cleaning  tariff  is  a  simple,  annual  choice  set  by  the  Canada 
Grain  Commission  as  an  upper  limit.  Because  tariffs  are  published, 
changes  are  clear  signals  to  all  stakeholders  throughout  the  grain 
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handling  and  transportation  system.  The  Commission  used  this  instru¬ 
ment  in  1975  to  discourage  dockage  flows  to  ports.  The  effectiveness 
of  keeping  the  Commission  (CT4*)  constant  was  increased  by  simultaneously 
increasing  the  country  point  tariff  level  (CT1)  and  thereby  discouraging 
the  entrance  of  dockage  to  the  system  (DEI)  while  encouraging  inland 
cleaning. 

The  assessment  of  side  effects  shown  in  Table  7.1  indicates 
that  reducing  or  holding  CT4*  constant  has  five  negative  effects.  It 
will  over  several  years  tend  to  decrease  investment  at  terminals,  plus 
decrease  grain  quality,  the  level  and  range  of  cleaning  services,  and 
freedom  to  allocate  the  location  of  cleaning.  With  less  profit  from 
cleaning,  firms  will  minimize  expenditures  to  reduce  pollution  and  to 
conserve  energy.  In  the  author's  view  the  (six)  positive  effects 
outweigh  the  negative  effects.  Dockage  removal  will  be  encouraged  on 
the  Prairies  with  resulting  benefits  to  rural  development,  competitive 
cleaning,  and  livestock  production.  With  cleaner  grain  entering  the 
terminal,  the  work  environment  and  correspondingly,  labor  productivity 
should  increase.  Additionally  reducing  the  cleaning  tariff  should 
provide  greater  income  stability  for  the  farmer  because  he  will  have 
greater  diversified  services  near  home  and  less  bottlenecks  at  the 
delivery  point  for  his  product  (the  port). 

Number  of  Grades 

The  number  of  grades  is  selected  for  this  subsystem  as  an 
instrument  (NG*)  to  reflect  a  relaxation  of  Canada  Grains  Commission 
specifications  for  both  the  number  of  grades  and  tolerances  for  foreign 
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Table  7.1.  Side  effects  of  instruments  selected  for  port 
terminal  subsystem  (#4). 


Instrument 

Reduce 
Cleani ng 
Tari ff 

Reduce 
Number  of 
Grades 

Reduce 

Terminal 

Storage 

Stocks 

Increase 

Storage 

Incen- 
ti  ve  s 

Intended 

Cost, 

Cost 

Ti  me , 

Invest- 

Targets 

Time, 

Profi  ts 

ment 

Profi ts 

Investment  - 

this  system 

- 

0 

0 

+ 

Investment  by  others 

X 

1 

+ 

- 

+ 

Rural  Development 

+ 

- 

+ 

- 

Competition 

+ 

- 

+ 

- 

Income  Stability 

+ 

+ 

0 

+ 

Income  Distribution 

0 

0 

0 

0 

Spatial  Equity 

0 

+ 

0 

0 

Grain  Quality 

- 

+ 

+ 

Range  and  Quality  of 

Services 

- 

0 

+ 

-i- 

i 

Safety 

0 

0 

0 

+ 

Air  Quality  and 

Energy  Conservation 

- 

0 

0 

0 

Labor  Productivity 

+ 

+ 

+ 

+ 

Freedom  to  Allocate 

Resources 

- 

+ 

+ 

+ 

Grain  Handling  Coordi - 

nation 

0 

+ 

+ 

4 

Livestock  Production 

+ 

0 

0 

0 

Totals:  positive 

6 

6 

7 

9 

negati ve 

5 

o 

0 

1 

2 

net 

+1 

+3 

•i  6 

+7 
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matter.  Pound'*'  cited  the  instrument's  importance  and  the  1971  precedent 
of  reducing  the  number  of  grades  from  500  to  25.  A  current  Grains  Council 
assessment  of  the  impact  of  foreign  matter  tolerances  on  terminal  through¬ 
put  should,  when  finished,  give  some  indication  of  the  impact  of  (NG*). 
According  to  the  author's  assessment  of  side  effects  in  Table  7.3,  reducing 
(NG*)  will  benefit  the  handling  system  yet  reduce  competitive  grading  in 
the  country  and  reduce  the  quality  of  grain  sold  to  the  buyer.  Rural 
development  is  judged  as  negatively  affected  because  grades  identify  com¬ 
parative  advantage  between  regions;  therefore,  make  grades  (like  protein 
grading  at  elevators)  should  increase  rural  incomes  by  causing  farmers  to 
grow  the  crop  with  the  greatest  comparative  advantage.  Conversely,  fewer 
grades  would  reduce  rural  development.  For  example,  by  adding  protein 
segregation,  good  wheat  growing  regions  would  be  encouraged  to  grow  high 
protein  when  while  poor  wheat  areas  would  change  to  barley  and  low  quality 
wheats  with  better  volume  advantages  for  their  areas.  On  balance,  farmers 
in  both  areas  should  be  better  off. 

In  summary,  reducing  (NG*)  has  mixed  side  effects  that  can  only 
be  evaluated  against  operational  advantages  through  additional  study  and 
clear  weighting  by  policy  makers  of  the  trade-off  between  additional  ter¬ 
minal  efficiencies  as  opposed  to  reduced  rural  development,  competitive 
grading,  and  quality  reputation  with  the  buyer. 

Storage  Levels 

Reducing  the  level  of  storage  stocks  at  terminals  is  identified 
as  an  instrument  (ST4*)  because  it  was  shown  in  the  development  of  the  model 

1  Pound,  o£.  cit . ,  p.  9. 
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to  be  (a)  effective  and  (b)  currently  used  by  the  Wheat  Board  to  reduce 
congestion  and  hence  time  in  terminals.  The  side  effects  in  Table  7.3 
are,  on  balance,  positive.  However,  reducing  terminal  storage  stocks 
will  require  additional  storage  capability  inland:  on  farms,  at  country 
elevators,  or  at  inland  terminals. 

Storage  Incentive 

The  Wheat  Board  introduction  of  an  incentive  (call  it  (SI4*) 
to  increase  investment  in  storage  at  Vancouver  has  these  advantages: 

1.  Simplicity  and  speed  of  implementation, 

2.  Controllability  within  the  grain  handling  system, 

3.  Provision  of  food  reserve  capability, 

4.  Future  certainty  for  investors  in  port  terminals. 

However,  the  incentive  has  four  disadvantages: 

1.  The  two  month  deadline  for  new  investment  proposals 
effectively  acts  as  a  barrier  to  entry  by  new  firms. 

2.  It's  cost  is  totally  borne  by  the  farmer  when  (a)  other 
elements  of  the  system  (like  railways)  and  (b)  world  buyers  or  nations 
in  need  of  emergency  food  also  benefit. 

3.  It  does  not  provide  any  incentive  to  implement  the  four 
alternatives  for  improving  terminal  throughput  that  were  outlined  in 
the  discussion  of  (7.4). 

4.  The  incentive  does  not  encourage  new  technology  in 
storage,  loading,  or  cleaning. 

To  offset  these  disadvantages,  (SI4*)  could  have  been  intro¬ 
duced  along  with  an  investment  incentive,  investment  tax  credit  or  fast 
write-off  of  depreciation.  These  tax-related  incentives  would  have 
reduced  the  incentive  cost  to  farmers  and  distributed  part  of  the 
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responsibility  for  providing  an  incentive  to  the  other  benefactors, 
i.e.,  the  Canadian  economy.  While  changes  to  the  tax  act  are  slower 
to  implement,  introduction  of  a  tax  incentive  in  trie  May,  1976 
Federal  budget  speech  would  have  been  politically  very  acceptable 
and  nearly  as  quick  in  its  effect  as  (SI4*).  Furthermore,  the  regu¬ 
lations  for  a  tax  incentive  could  have  been  written  so  as  to  encourage 
new  technology  and  new  terminal  operators. 

Institutional  Policy  Changes 

The  great  impact  of  labor  disruptions  (LD)  on  ports, 
grain  exports,  and  the  Canadian  economy  was  identified  in  Chapter  I. 
Following  is  a  list  of  some  of  the  policy  alternatives.  An  assess¬ 
ment  of  their  merit  is  beyond  the  scope  of  this  study. 

Bayda^  identified  eight  union  groups  (including  railway 

employees)  that  effect  Vancouver  grain  handling.  In  making  his 

2 

recommendations,  Bavria  found  "no  panacea"  to  solve  the  problems 
but  ruled  out  abolition  of  strikes  in  favor  of  (a)  removing  the 
causes  of  strikes  and  (b)  introducing  government  as  a  "defender  and 
promoter  of  the  public  interest."  Among  the  twenty-two  specific 

3 

recommendations  were  these  suggestions: 


Hon.  Mr.  Justice  E.D.  Bayda,  "Report  of  the  Industrial 
Inquiry  Commission  Under  the  Canada  Labor  Code  into  the  Grain  Handling 
Industry  in  the  Vancouver  Port  Area,"  Office  of  the  Minister  of  Labor, 
Ottawa,  July,  1975.  (Mimeographed.) 

^  Ibid.  ,  pp.  45-55 . 

3  Ibid. ,  pp.  iii  -v. 
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1.  To  institute  and  maintain  positive  industrial 
relations  programs  at  the  terminals; 

2.  To  introduce  a  government  overseer  to  whom  collective 
bargaining  and  strike  periods  of  ten  days  duration  were  automatically 
accountable; 

3.  To  reduce  the  number  of  bargaining  units; 

4.  To  involve  labor  representatives  in  Canada  Grains 
Council  and  Canadian  International  Grain  Institute  activities. 

Bjarnason*  assessed  labor  relation  improvements  in 
Vancouver  in  terms  of  their  effect  on  throughput.  He  concluded 
that: 

1.  Joint  bargaining  by  Grainworkers 1  Union,  Internati onal 
Longshoremen's  and  Warehousemen's  Union  and  the  Public  Service 
Alliance  of  Canada  would  increase  throughput  by  10  percent. 

2.  Joint  labor/management  action  to  improve  the  quality 
of  life  on  the  job  (job  design)  would  also  increase  throughput  by  10 
percent. 

3.  Increasing  the  work  week  from  five  to  seven  days  would 
increase  throughput  by  something  less  than  40  percent. 

Summary 

The  five  models  introduced  in  this  subsystem  on  port 
terminals  contain  twelve  variables  exogenous  to  the  subsystem. 

Two  variables  (dockage  and  inland  terminal  receipts)  are  determined 
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Bjarnason,  0£.  ci t . ,  p.  37 
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endogenously  in  other  subsystems.  It  would  appear  that  external 
decisions  by  the  Wheat  Board  on  terminal  receipts  is  the  single  most 
vital  factor  in  all  statements.  Labor  disruptions  are  a  close 
second  in  importance.  Limitations  of  the  Model  did  not  permit 
showing  the  effect  of  railway  operating  and  investment  changes  in  the 
lower  B.C.  mainline,  nor  the  many  technical  variables  capable  of 
increasing  terminal  -  throughput. 

Three  instruments  (CT1*,  HT2*,  and  DI2*)  aimed  at  other 
subsystems  have  spill-over  effects  on  port  terminals.  Cleaning 
tariffs  at  the  port,  the  number  of  grades,  stock  levels  and  a  storage 
incentive  were  selected  as  instruments  capable  of  affecting  subsystem 
targets.  Institutional  policy  alternatives  for  reducing  labor  dis¬ 
ruptions  were  reviewed.  The  next  chapter  discusses  two  other 
institutions  affecting  port  terminals. 
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CHAPTER  VIII 


CANADIAN  GRAIN  COMMISSION  AND  CANADIAN 
WHEAT  BOARD  .  SUBSYSTEMS 

* 

Introduction 

Chapter  VIII  identifies  the  functions  and  logical  relationships 
of  factors  affecting  the  Canadian  Grain  Commission  subsystem  (#5)  and 
the  Canadian  Wheat  Board  subsystem  (#6).  Instruments  introduced  else¬ 

where  in  the  Model  which  are  controlled  by  subsystems  5  and  6  are 
summarized  and  combined  with  any  newly  selected  instruments. 


The  Canadian  Grain  Commission 


Function 


The  Canadian  Grain  Commission's  objectives  are  defined  in 

the  Canada  Grain  Act  as  follows: 

Subject  to  the  Act  and  any  direction  issued  to  the  Commission 
from  time  to  time  under  the  Act  by  the  Governor  in  Council  or 
the  Minister,  the  Commission  shall,  in  the  interests  of  the 
grain  producers,  establish  and  maintain  standards  of  quality 
for  Canadian  grain  and  regulate  grain  handling  in  Canada  to  ^ 
ensure  a  dependable  commodity  for  domestic  and  export  markets. 

To  achieve  these  objectives,  the  Canadian  Grain  Commission  (hereafter, 

the  Commission)  has  been  given  extensive  powers  to: 

A.  Establish  grain  grades  and  standards  and  implement  a 
system  of  grading  and  inspection  for  Canadian  grain. 

B.  Establish  and  apply  standards  and  procedures  regulating 
handling,  transportation  and  storage  of  grain  and 
facilities  used  in  such  operations. 

C.  Conduct  investigations  and  hold  hearings  when  required. 

D.  Manage  and  operate  government  owned  elevators  which  have 
been  assigned  to  the  Commission  by  the  Governor  in  Council. 


C.H.  Owen  and  D.G.  Stephens,  "Canadian  Grain  Commission," 
Grains  and  Oilseeds  Handling,  Marketing,  and  Processing,  Book  1, 

A- 2  (Winnipeg:’  Canadian  International  Grains  Institute,  1975),  p.4. 
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E.  Undertake,  sponsor  and  promote  research  in  grain  and 
grain  products. 

F.  Advise  the  Minister  as  required  on  matters  relating  to 
grain  or  grain  products. 

To  carry  out  these  powers,  the  Commission  has  authority  to  issue 
regulations  or  orders  with  respect  to  many  functions.  Functions 
pertaining  to  this  study  include  the  responsibility  to: 

1.  Set  maximum  charges  for  services  which  may  be  made 
by. . . el evator  operators; 

2.  Set  fees  payable  for  services  provided  by  the 
Commission; 

3.  Recommend  to  the  Governor  in  Council  the  addition  or 
deletion  of  grain  grades; 

4.  Supervise  grain  inspection  and  grading; 

5.  License  elevators; 

6.  Approve  construction  plans  for  all  elevators^ 

7.  Compile  and  publish  statistical  information. 

The  Commission  is  defined  as  having  all  of  the  above  powers  and 
responsibilities  in  subsystem  #5  save  the  operation  of  government 
owned  elevators.  This  function  was  included  in  the  inland  terminal 
and  port  terminal  subsystems.  For  a  review  of  the  past  role  of  the 

3 

Commission  in  modernization  of  the  system,  see  Pound.  This  study 
assumes  the  Commission  has  one  internal  target  --  its  total  realized 
cost  of  operation  (RC5T).  The  one  structural  relationship  defining 
RC5T  is  presented  in  Figure  8.1. 


Ibid. ,  pp.  4-5. 
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Ibid. 


pp.  5-6 
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Pound,  ^p.  c i t . ,  pp.  1-15. 
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Figure  8.1:  Logical  relationships  among  variables  endogenous  and 
exogenous  to  Canadian  Grain  Commission  (subsystem  #5) 


Exogenous  Variables 

Endogenous  Variable 

Terminal  Receipts^ 

Realized  Cost 

Inflation  Rate^-— 

- - (8.1) 

Structural  Relationship 

RC5T  =  f  (TR4,  IR) 

8.1 

+ 


where: 

RC5T  =  Realized  cost  or  deficit  incurred  annually  by  the  Commission, 
in  millions  of  dollars, 

TR4  =  Terminal  receipts,  in  millions  of  bushels, 

IR  =  Inflation  rate,  as  an  index. 

Realized  costs  (RC5T)  are  a  small  contribution  to  total  System 
realized  costs  yet  are  included  in  this  study  because  the  Commission's 
primary  function  is  related  to  grain  handling  and  transportation.  RC5T  is 
a  deficit  of  the  Commission  as  reported  in  Annual  Reports  submitted 
annually  to  Parliament  through  Agriculture  Canada  (who  also  pays  the 
deficits).  RC5T  is  defined  to  exclude  the  Canadian  Government  Elevator 
division  of  the  Commission.  Table  8.1  shows  the  total  deficit  (RC5T) 
over  recent  years. 

A  review  of  Commission  annual  reports  indicates  inspection 
and  weighing  divisions  usually  have  revenues  in  excess  of  costs.  Other 
divisions  have  comparatively  little  revenue.  The  revenues  of  inspection 
and  weighing  divisions  vary  as  terminal  receipts  and  shipments  since  a 
small  tariff  is  received  for  weighing  and  inspecting  each  bushel.  One 
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Table  8.1:  Realized  costs  of  operating  the  Canadian  Grain  Commission, 
1971  to  1974 


Year 

Realized  Cost 
(millions  of  dollars) 

1971 

$2,148,853 

1972 

3,097,643 

1973 

6,832,905 

1974 

9,844,774 

Source:  Canadian  Grain  Commission  (1971-1974),  0£.  cit . , 
and  author's  estimates. 


measure  of  receipts  and  shipments,  terminal  receipts  (TR4),  is 
introduced  to  8.1.  Shipments  vary  closely  as  receipts  so  including 
both  variables  was  unnecessary.  Because  the  Commission  tries  to  make 
a  profit  on  inspection  and  weighing,  their  deficit  will  go  down  in 
years  when  terminal  receipts  are  high;  hence  TR4  would  have  a  negative 
coefficient  in  8.1.  Inflation  will  be  a  large  factor  in  explaining 
the  consistent  rise  in  RC5T  shown  in  Table  8.1:  it  is  reflected  by 
IR  in  statement  8.1.  Since  most  Commission  costs  would  be  relatively 
fixed,  statement  8.1  would  have  a  large  intercept  when  estimated  by 
regression  techniques. 

Policy  Implications  of  Subsystem  #5 

Instrument  Selection  --  The  two  exogenous  variables  introduced 
into  8.1,  terminal  receipts  (TR4)  and  inflation,  are  rejected  as  instru¬ 
ments  since  neither  are  controllable.  The  coefficient  of  TR4  in  any 
estimation  of  8.1  represents,  in  part,  the  level  of  weighing  and  inspec- 
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tion  tariffs.  These  tariffs  are  controllable  by  institutional 
changes  within  the  Commission  (see  responsibility  #2).  These  tariffs, 
while  not  a  quantitative  instrument  in  the  technical  sense  for  this 
Model,  are  annually  adjustable  by  simple  issuing  of  a  Grain  Commission 
order.  Salaries  negotiated  for  grain  inspectors  at  terminals,  other 
costing  elements,  and  past  tariff  levels  would  be  the  primary  decision 
making  criteria  in  setting  new  tariff  levels  rather  than  any  variability 
in  TR4.  Consequently,  Statement  8.1  really  has  no  policy  implications 
but  is  merely  a  predicative  statement. 

Other  Instruments  --  Many  of  the  instruments  selected  in 
elevator,  inland  terminal,  and  port  subsystems  are  controlled  by  the 
Commission.  The  many  linkages  of  these  instruments  to  intended  targets, 
and  indirectly,  to  other  endogenous  variables  were  too  complicated  to 
analyze  in  detail  in  one  diagram.  To  trace  the  detailed  linkages,  refer 
to  the  figures  in  sections  or  policy  implications  in  other  chapters. 
Figure  8.2  provides  a  conceptual  overview  of  the  effect  of  Commission 
instruments  on  two  Model  target  variables  --  cost  and  time.  In  Figure 
8.2,  elevator  and  port  subsystem  (#1  and  #4)  variables  are  lumped  to¬ 
gether  for  simplicity.  The  policy  implications  of  the  model  as  des¬ 
cribed  in  Figure  8.2  can  be  summarized  as  follows: 

1.  The  Commission  influences  the  System  by  setting  the  number 
of  grades  (NG*),  cleaning  tariffs  (CT2*,  CT4*),  handling  tariffs  (Hl'l*, 
HT4*,  HT2*) ,  and  storage  tariff  (SC*). 

2.  Should  the  System  wish  to  reduce  realized  ccsts  to  elevator 
and  port  terminal  subsystems,  the  Commission  can  choose  between  a)  re¬ 
ducing  the  number  of  grades  and  b)  reducing  dockage  flows  through  in¬ 
creases  to  cleaning  tariffs. 


'  ’> 

** 


*  • 

•  '  >■  :  ' 

.  •  •*  •  *•  • 

-  -  ** ' 

■ 


# 


Figure  S.2:  Instrument-target  linkages  for  instruments  controlled  by  the  Canadian  Grain  Commission 
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3.  To  increase  profits  for  elevator  and  port  terminal 
subsystems,  the  Commission  can  choose  between  reducing  costs  (by  the 
means  outlined  in  2  above)  or  increasing  revenues  by  increasing 
handling  tariffs.  On  balance,  this  author  argued  in  Chapter  II 
that  the  latter  course,  increasing  handling  tariffs,  is  most  pre¬ 
ferable  as  a  means  to  improve  profits  and  attract  investment. 

4.  To  reduce  time  in  moving  grain  through  elevator,  port 
terminal,  and  railways  subsystems,  the  Commission  can  choose  between: 

a)  reducing  dockage  flows  with  high  cleaning  tariffs, 

b)  reducing  storage  tariffs  as  an  incentive  for 
throughput,  or 

c)  encouraging  greater  inland  terminal  receipts  by 
lowering  handling  tariffs  at  inland  terminals. 

The  above  examples  verify  the  breadth  of  Commission  freedom 
to  steer  the  System  with  different  instruments.  By  reading  from  left 
to  right  in  Figure  8.2,  the  secondary  or  indirect  effects  of  changing 
the  level  of  an  instrument  can  be  traced.  For  example,  reducing  the 
number  of  grades  (NG*)  not  only  affects  realized  costs  to  elevators  and 
port  terminals  but  also  reduces  realized  costs  to  the  farm  storage 
subsystem. 

Tariff  Structure  --  The  author  wholeheartedly  supports  the 
thrust  of  the  report  of  the  Tariff  Review  Committee1  which  recommended 
that  tariffs  should: 

1  Canada  Grain  Commission,  "Report  of  the  Tariff  Review 
Committee  to  the  Canadian  Grain  Commission,  "Winnipeg,  Manitoba, 

1974.  pp.  6.  7,  10.  (Mimeographed.)  (Hereinafter  referred  to 
as  1974(a)- 
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a.  Be  related  to  and  be  compensatory  for  services  performed, 

b.  encourage  required  capital  investment, 

c.  be  deducted  at  the  time  of  delivery  and  include  as  many 
of  the  per  bushel  charges  as  possible. 

The  Committee  further  recommended  that  the  tariff  structure  should: 

d.  provide  an  incentive  to  perform  required  services, 

e.  not  act  as  an  artificial  barrier  to  entry  to  the 
industry, 

f.  exercise  looser  tariff  control  whenever  the  Commission 
belives  competitive  forces  are  operating  efficiently. 

In  general,  the  author  feels  the  Commission's  Implementation 
of  these  principles  should  emphasize  looser  tariff  control  (by  setting 
higher  maximum  tariffs)  so  that  the  System  can  encourage  new  capital 
investment  and  use  delivery  incentives  to  provide  spatial  equity.  The 
current  3.2  cent  upper  limit  on  handling  tariffs  at  country  elevators  is 
a  start;  it  is  higher  by  2.5  cents  than  the  normal  industry  charge  of 
9.5  cents.  Yet  even  this  12  cent  limit  should  be  increased  to  13,  14, 
or  15  cents  to  encourage  elevator  points  to  set  a  higher  tariff  which 
would  result  in  them  having  money  to  provide  delivery  incentives  for 
those  trucking  over  a  minimal  distance  (say  10  miles).  The  impact  of 
such  delivery  incentives  were  shown  in  subsystems  1  (Dll)  and  2  (DI2); 
these  incentives  can  cause  economies  to  scale  from  high  throughput  at 
certain  locations  while  maintaining  some  of  the  current  spatial  equity 
due  to  widely  dispersed  elevators.  That  is,  fewer  elevators  at  fewer 
points  with  high  handling  tariffs  but  paying  delivery  incentives  can 
maintain  equity  (in  the  farm  gate  price)  similar  to  that  currently 
existi  r.g. 


- 

*  « 

-  •  _  e  v  .  •  ■ 

,.ljre  ;  ,  ■  ■  •  *  '  '  ‘-I’  ; 

■  -  -  ii  •  -  -  ••  r- 

•  j 

•  -  -  ■  *  •  ■-  »  •  •-  ' 

9  • 

' 

•  -  *.  **?  '■  f5 -  ■  ‘  i 


■ 

■  ».:•*-_»  4  *  •  . :  * 

■  ....  *  -*• 


162 


It  follows  that,  in  general,  the  author  favors  less  short 
run  emphasis  on  the  price  to  the  farmer  (kept  low  by  low  tariffs)  and 
more  emphasis  on  high,  loose  tariff  strategies  which  encourage  adjust¬ 
ment  and  new  investment.  Investment  can  in  turn,  provide  lov/er 
realized  costs  in  the  future  by  providing  new  labor  saving  elevator 
technology  and  higher  throughput  handling  facilities.  The  effect  of 
such  a  tariff  strategy  could  be  evaluated  with  this  model  if  it  were 
turned  into  a  multi-year  growth  model  (of,  say,  5  years)  where  invest¬ 
ment  in  one  year  would  adjust  the  cost  and  profit  levels  in  future 
years  so  that  incentives  could  be  paid  and  hence  the  price  to  the 
farmer  kept  low.  The  roles  of  the  Commission  must  complement  the 
function  and  instruments  of  the  Canadian  Wheat  Board. 


The  Canadian  Wheat  Board 


Function 

As  the  sole  marketing  agency  for  export  wheat,  oats,  and 
barley  grown  in  Manitoba,  Saskatchewan  and  Alberta,  the  Wheat  Board 
attempts  to  market  as  much  grain  as  possible  at  the  best  possible 
prices  (to  producers).  Since  its  broad  powers  go  beyond  the  scope 
of  this  study,  only  pertinent  functions  will  be  noted. * 

The  Canadian  Wheat  Board  (hereafter  called  the  Board)  re¬ 
ceives  its  authority  from  the  Canadian  Wheat  Board  Act,  the  Canada 
Grain  Act,  and  various  Orders  in  Council  introduced  over  time.  While 


For  a  further  description  on  Wheat  Board  functions,  see: 
P.A.  Suderrnan  and  D.G.  Stephens,  "The  Canadian  Wheat  Board,"  Grains 
and  Oilseeds  Handling,  Marketing  and  Processing,  Book  1,  A- 3 
(Winnipeg:  Canadian  International  Grains  Institute,  1973,  pp.  1-14. 
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substantially  directed  by  the  government  through  the  Minister  respon¬ 
sible  for  the  Wheat  Board,  the  costs  for  operating  the  Board  are  paid 
by  farmers.  To  carry  out  its  functions  related  to  this  study,  the 
Board: * 

1.  Issues  delivery  permits  to  farmers; 

2.  Sets  initial  prices  that  at  the  local  farm  levels 
include  reductions  for  rail  freight,  elevator  administration,  and 
cleaning  and  handling  tariffs; 

3.  Shares  market  among  all  farmers  by  setting  non-cumulati ve 
delivery  quotas; 

4.  Carries  grain  stocks  in  country  elevators  through 
payment  of  storage  and  interest  charges  to  elevator  firms; 

5.  Controls  transportation  of  grain  by  rail; 

6.  Takes  ownership  of  grain  (by  a  warehouse  receipt) 
from  elevator  companies  as  the  grain  enters  port  terminals; 

7.  Carries  grain  stocks  in  port  terminals  through  payment 
of  storage  to  port  terminals  and  interest  to  banks; 

8.  Sells  grain  to  export  buyers  (basis  in-store 
port  terminals)  directly  or  through  agents; 

9.  Pools  the  realized  export  prices  for  a  year,  deducts  all 
costs  and  distributes  from  the  pool  a  final  payment  to  farmers  for  each 
bushel  delivered. 

The  Wheat  Board,  for  the  purposes  of  this  Model,  is  assumed 
to  buy  from  the  farmer  and  sell  to  the  foreign  buyer  all  grain  as 
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Ibid.,  p.  5-15. 
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defined  in  Chapter  III.  Indicators  chosen  as  targets  for  the  Wheat 
Board  subsystem  are: 

1.  Total  throughput  time  to  move  grain  from  the  country 
elevator  to  the  ship  (TT6T). 

2.  Realized  costs  of  marketing  grain  (RC6T). 

3.  Price  reflected  to  the  farmer  of  services  under  the 
management  of  the  Board  (PF6t). 

Figure  8.3  shows  the  relationship  of  exogenous  and  endogenous 
factors  described  in  this  subsystem.  Note  the  majority  of  the  variables 
are  endogenously  determined  in  other  subsystems  of  the  Model.  Limitations 
to  this  study  did  not  enable  the  author  to  develop  a  testable  statement 
reflecting  storage  stocks  so  they  are  introduced  exogenously  to  8.4. 
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Figure  8.3:  Logical  relationships  among  variables  endogenous  and 
exogenous  to  Canadian  Wheat  Board  subsystem  (#6) 
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Time 

TT6T  =  (TM1T  -  w.)  -  TM2  +  k(TM3T)  +  TH4T  8.2 

where : 

TT6T  =  Total  time  to  the  Wheat  Board  that  a  bushel  takes 
to  go  through  country  elevators,  inland  terminals, 
railways  and  port  terminals, 

(TM1T  -  w,)  =  Time  in  country  elevators  paid  in  storage  by 
the  Wheat  Board  where  (w,)  is  the  free  period,  in 
days ,  1 

TM2  =  Time,  in  days,  removed  from  the  normal  time  to  forward 
grain  by  using  inland  terminals, 

K(TM3T)  =  Time,  in  days,  that  grain  is  on  rail  cars 

where  k  =  proportion  of  days  cars  are  full  and 

TM3T  =  time  for  the  rail  cay  cycle,  in  days, 

TM4T  =  Time  in  port  terminal  subsystem,  in  days. 

Statement  8.2a  is  ar.  accounting  expression  defining  the 
cumulative  days  (TT6T)  required  to  move  grain  through  subsystems  1  and 
4.  TT6T  is  important  since,  as  the  level  of  TT6T  increases,  the  storage 
and  interest  carrying  charges  paid  by  the  Wheat  Board  increase.  The 
first  variable  in  8.2,  TM1T,  was  defined  in  4.6.  The  Wheat  Board  does 
not  pay  carrying  charges  on  the  first  few  days  grain  is  in  the  elevator; 
this  "free  period"  (w^)  is  currently  set  at  ten  days.  TM2  was  defined 
in  5.3  as  the  time  saved  per  bushel  from  the  normal  elevator-to-port 
rail  car  cycle  because  of  using  inland  terminals.  This  time  saving  is 
therefore  introduced  with  a  negative  sign.  From  Figure  6.2,  rail  cars 
were  loaded  with  grain  approximately  14.9  days,  or  83  percent,  of  the 
car  cycle  (TM3T).  In  that  year,  therefore,  k  =  .83  and  0.83  (TM3T) 
gives  the  time  grain  was  in  the  railway  subsystem.  Time  in  terminals 
(TM4T)  was  explained  in  statement  7.3. 
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Realized  Cost 

RC6T  =  f  (TT6T) 
+ 


where: 

RC6T  =  Realized  costs  for  marketing  grain  as  paid  by  the 
Wheat  Board,  in  cents  per  bushel. 

Realized  costs  are  a  narrowly  defined  portion  of  operating 

costs  reported  by  the  Wheat  Board.  Costs  of  operating  the  wheat  pool 

are  taken  as  an  indicative  measure  of  RC6T  for  all  grains.  As  summarized 

in  Table  8.2,  realized  costs  include  those  costs  not  otherwise  incurred 

and  explained  already  in  other  subsystem.  Demurrage,  interest  on 

stocks,  and  administration  of  the  Board  itself  make  up  RC6T  which  varied 

from  a  low  of  2.14  cents  in  1972/73  to  a  high  of  6.55  cents  in  1973/74. 

Both  demurrage  and  interest  are  directly  related  to  time  so  it  was  felt 

logical  to  explain  the  variation  of  all  realized  costs  with  time  (TT6T). 

The  constant  in  any  regression  estimate  of  8.3  would  be  large  since 

administration  will  not  change  with  TT6T. 

Price  to  the  Farmer 

PF6T  =  w2(ST2  +  ST4)  +  (IT2)  (PF2)/TR4  +  RC6T  8.4 

where: 

PF6T  =  Price  paid  by  the  farmer  per  bushel  through  the 

Board  for  Board  realized  costs  plus  storage,  interest, 
and  other  expenses 

W2(ST2  +  ST4)  =  Storage  cost,  in  dollars  per  bushel 

where: 

(ST2)  =  Normal  stocks  at  country  elevator,  in  millions 
of  bushels, 

(ST4)  =  Normal  stocks  at  port  terminals,  in  millions  of 
bushel s 

w«  =  Parameter  convering  stocks  to  dollars  per  bushel, 

^  "  365 ( SC )  where  SC  =  storage  charge  in  cents  per  bushel 

TR4  per  day. 
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(IT2)  (PF2)/(TR4)  =  Price  to  the  farmer  for  using  inland 
terminals,  per  bushel  received  at  terminals  where: 

IT2  =  Inland  terminal  receipts,  in  millions  of  bushels, 

TR4  =  Port  terminal  receipts,  in  millions  of  bushels, 

PF2  =  Price  to  farmer  for  each  bushel  going  through 
an  inland  terminal. 

The  level  of  PF6T  over  recent  years  is  shown  in  Table  8.2. 

In  addition  to  the  Board's  o wn  realized  costs,  the  Board  pays  out 
inland  terminal  charges  and  storage  at  country  elevators  and  port 
terminals.  PF6T  has  varied  from  10.62  cents  per  bushel  in  1971/72 
to  16.7  cents  per  bushel  in  1973/74.  The  largest  variation  in  charges 
to  the  pool  account  for  wheat  is  due  to  changes  in  the  use  of  inland 
terminals  and  carrying  charges  at  country  elevators. 

Statement  8.4  is  simply  an  accounting  expression  adding  the 
Board's  realized  costs  to  the  price  of  using  inland  terminals  (from 
statement  5.4)  and  the  cost  of  carrying  storage  stocks.  Inland  ter¬ 
minals  are  only  used  for  a  proportion  of  total  bushels  going  to  port. 
IT2/TR4  is  therefore  introduced  to  average  the  per  bushel  inland  ter¬ 
minal  price  (PF2T)  among  all  bushels  going  to  port.  The  annual  storage 
cost  ( 365 ( SC ) )  is  multiplied  by  the  stock  levels  at  country  elevators 
(ST2)  and  port  terminals  (ST4)  to  get  the  total  storage  bill.  This 
storage  bill  is  then  averaged  over  the  total  throughput  by  dividing  by 
TR4.  Hence,  per  bushel  storage  cost  =  365 ( SC )  (ST2  +  ST4)/(TR4). 
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Table  8.2:  Receipts,  realized  cost,  and  price  to  farmers  in  operation 
of  the  Pool  Account  for  wheat,  1971/72  to  1974/75 


Item _ 

Year 

1971- 

1972- 

1973- 

1974- 

72 

73 

74 

75 

- 

millions  of 

bushel s 

- 

Terminal  Receipts 

from  Producers 

511 

554.6  612.2 

-  cents/bushel  - 

405.8 

Realized  Costs 

interest 

1.50 

1.00 

3.24 

2.66 

admini strati  on 

1.06 

1.14 

1.17 

2.03 

demurrage 

N/A 

N/A 

2.14 

.83 

Total  Realized  Costs 

2.56 

2.14 

6.55 

5.52 

Other  Charges  to  Pool 

inland  terminal  charges 

■53 

.72 

1.11 

1.19 

trucking  payments  and 
drying  carrying  charges 

at  country  elevators 

5.72 

4.50 

7.14 

5.34 

storage  at  terminal 

2.01 

1.85 

1.91 

1.98 

Total  Price  to  Farmers 

10.62 

9.21 

16.7 

15.03 

Source:  Canadian  Wheat  Board,  Annual  Report  (Winnipeg:  CWB, 
1971/72,  1972/73,  1973/74,  1974/75)  and  author's 
estimates. 


Policy  Implications 

Instrument  Selection  --  Figure  8.4  first  shows  the  linkages 
of  four  instrument  variables  already  selected  for  other  subsystems  and 
then  the  linkage  of  one  new  variable,  stocks  in  country  elevators  (ST2*). 
The  other  four  instruments  (initial  price,  quota  variation,  delivery 
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Figure  8.4:  Instrument-target  linkages  affecting  variables  endogenous  to  Canadian  Wheat  Board 
(Subsystem  #6) 
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incentives,  and  stocks  at  ports)  may  have  enough  effect  through  the 
time  target  (TT6T)  to  reduce  PF6T  to  target  levels.  Judgement  on  the 
sufficiency  of  their  effect  depends  on  the  level  of  coefficients  whose 
estimation  is  left  to  another  study. 

That  reducing  stock  levels  (ST2*)  can  effectively  reduce  PF6T 
is  shown  by  the  direct  accounting  calculation  of  8.4.  The  Board  has 
noted*  how  reducing  ST2*  substantially  affects  PF6T.  The  selection  of 
ST2*  was  also  based  on  the  fact  that  carrying  charges  at  country  elevator 
are  continually  the  largest  cost  item  in  the  pool  account  for  wheat  (see 
Table  8.2).  Reducing  ST2*  is  now  more  politically  acceptable  since  pro¬ 
grams  for  cash  advances,  postponement  of  income  (for  tax  purposes),  and 
grain  stabilization  remove  a  portion  of  the  pressure  by  farmers  to  move 
grain  into  commercial  position  for  payment.  Since  storage  charges  in 
elevators  approximate  12.1  cents  per  year  (at  1/30  cents  per  day)  com¬ 
pared  to  6.0  cents  per  year  on  the  farm  (see  Table  3.2),  reductions  of 
ST2*  could  bring  a  reduction  in  the  price  paid  by  farmers  in  excess  of 
5  cents  per  year. 

Table  8.3  identifies  the  author's  assessment  of  side  effects 
which  are,  on  balance,  neutral.  Note  the  positive  benefits  of  less 
3T2*  are  largely  within  the  system  while  negative  effects  are  outside 
the  system.  Negative  effects  of  lower  stock  levels  include  reduced 
elevator  investment  and  small  town  activity,  and  reduced  income  stability 
between  years.  Perhaps  a  larger-than-average  burden  will  also  be  placed 
on  farmers  who  are  small  or  are  located  in  newly  developed  areas,  and 
therefore  need  off-farm  storage.  The  author  judges,  however,  that  the 
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Canadian  Wheat  Board,  1974-75,  op.  cit.,  p.  54. 
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Table  8.3:  Side  effects  of  new  instruments  selected  for  Canadian 
Wheat  Board  (Subsystem  #6) 


Instrument 

Reduce  Stocks 

in  Country  Elevators 

Intended  Target 

Price 

to  Farmer 

Investment  -  this  system 

0 

Investment  -  by  others 

- 

Rural  Development 

- 

Competition 

+ 

Income  Stability 

- 

Income  Distribution 

- 

Spatial  Equity 

- 

Grain  Quality 

+ 

Range  and  Quality  of  Services 

0 

Safety 

0 

Less  Pollution  and 

Energy  Consumption 

0 

Labor  Productivity 

+ 

Freedom  to  Allocate  Resources 

+ 

Grain  Handling  Coordination 

+ 

Livestock  Production 

0 

Totals  + 

+5 

- 

-5 

net 

0 
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direct  positive  effect  of  reductions  in  price  (PF6T)  would  outweigh 
indirect  negative  distributional  factors.  In  addition,  the  negative 
side  effects  in  Table  8.3  are  substantially  covered  by  programs  like 
cash  advances. 

Other  considerations  regarding  quantitative  instruments 

incl ude: 

1.  Grain  Reserves.  Any  introduction  of  a  policy  to  main¬ 
tain  food  reserves  in  commercial  position  would  increase  PF6T.  Since 
such  reserves  are  for  humanitarian  reasons  and  are  best  financed  by  the 
Canadian  public  at  large,  the  author  feel  such  increases  in  stocks  should 
be  equally  balance  by  storage  subsidies  to  the  Board  to  cover  costs. 

Such  an  eventuality  could  be  introduced  by  adding  a  grain  reserve  variable 
(GR)  to  the  right  hand  side  of  8.4  and  a  countervailing  subsidy  variable 
(say  SV)  to  the  left  hand  side  of  8.4.  A  detailed  assessment  of  the 
rationale  and  costs  of  food  reserves  is  left  to  another  study. 

2.  Delivery  Incentives.  The  steering  trade-offs  at  stake 

in  introducing  delivery  incentives  (DI2*)  are  clearly  shown  in  Figure 
8.4  by  working  from  right  to  left.  To  reduce  realized  costs  and  there¬ 
by  total  time  (8.3,  8.2),  policy-makers  would  call  for  additional  terminal 
receipts  that  in  turn  require  delivery  incentives  to  cause  grain  to  be 
diverted  to  inland  terminals  (5.1).  The  trade-off  loop  is  completed  by 
(5.4)  and  (8.4);  that  is,  delivery  incentives  push  up  the  price  of  moving 
grain  to  port.  Policymakers  would  gain  guidance  on  when  to  use  inland 
terminals  for  surge  movement  by  comparing  the  savings  in  realized  cost 
(shown  by  the  coefficient  of  (TTMT)  in  8.3)  to  the  price  of  using  inland 
terminals  (PF2).  The  savings  in  realized  costs  (RC6T)  by  using  inland 

terminals  plus  any  windfall  gains  in  the  export  price  as  a  result  of 
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timely  delivery  should  exceed  or  equal  the  price  of  using  inland 

terminals  (PF2). 

« 

3.  Free  Storage  Period.  Increasing  the  free  period  (w^)  at 
the  country  elevator  would  reduce  the  cost  of  elevator  time  (TM2T) 
to  the  Board.  That  is,  by  merely  increasing  the  free  period  by 
several  days,  the  Board  would  reduce  its  interest  and  storage  payments. 
However,  (w^)  was  rejected  as  an  instrument  because  increasing  (w^) 
breaks  the  principle  that  the  user  (the  Board)  should  pay  the  provider 
of  the  service  (the  elevator  company).  In  addition,  a  greater  free 
period  would  just  be  transferred  to  a  higher  handling  tariff  (HT2*) 
charged  to  farmers. 


Summary 

This  chapter  introduced  four  statements  to  explain  the  target 
variables  selected  for  the  Canadian  Grain  Commission  and  Canadian  Wheat 
Board.  One  new  instrument,  country  elevator  stocks,  was  assessed  as  it 
affects  the  price  to  the  farmer.  Nine  instruments  introduced  elsewhere 
in  the  Model  are  controlled  by  the  Commission  or  Board.  The  trade-offs 
among  these  nine  instruments  were  discussed.  Three  policy  changes 
were  advocated:  a  looser  handling  tariff  structure,  subsidies  for  any 
storage  of  food  reserves,  and  increased  use  (as  a  steering  instrument) 
of  delivery  incentives  to  inland  terminals. 
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CHAPTER  IX 


FARM  STORAGE  AND  TRUCKING  SUBSYSTEMS 


Introduction 

Functions  for  both  storage  and  trucking  are  controlled  by 
the  individual  choices  of  permit  holders.  Of  all  the  subsystems, 
these  are  the  most  dispersed  and  uncontrollable  subsystems.  Subsystem 
functions  include: 

1.  Farm  Storage:  To  hold  grain  in  separate  bins  or 
storage  spaces  (according  to  kinds  and  grades  of  grain)  at  positions 
accessible  to  rural  roads  in  such  a  way  that  shrinkage  or  spoilage 
and  other  losses  of  grain  are  minimized.  The  functions  of  grain 
loading  are  also  included  in  this  subsystem.  Farm  cleaning  and 
drying  are  left  to  another  study. 

2.  Trucking:  To  move  grain  from  farm  storage  to  country 
elevators  or  inland  terminals  in  the  time  desired  and  at  the  lowest 
cost.  While  trucks  perform  other  functions  on  the  farm,  only  the 
time  and  costs  associated  with  grain  marketing  are  considered  in  this 
model.  A  detailed  discussion  of  the  costs  of  transporting  grain  by 
commercial  trucks  is  left  to  another  study. 


Farm  Storage 


Targets 

Only  one  target  is  selected:  realized  cost  of  farm  storage 
per  bushel  (RC7T).  A  vital  side  effect  to  be  examined  is  investment 
in  farm  storage,  in  millions  of  dollars  (IN7S).  The  linkages  between 
variables  are  described  in  Figure  9.1. 
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Figure  9.1:  Logical  relationship  among  variables  endogenous  and 
exogenous  to  farm  storage  subsystem  (#7) 


Exogenous  Variables 


Endogenous  Variables 


Investment 

(9-1) 


Realized  Costs 
(9.2) 


Investment 

IN7S  -  f  ( (NF7  +  TC7)  NF71,  YR)  9.1 

+  +  + 


where: 

IN7S  =  Investment  in  farm  storage  and  handling  facilities, 
per  year,  in  millions  of  dollars, 

NF7  =  Net  farm  income  from  grain  on  the  Prairies,  in 
millions  of  dollars, 

TC7  =  Tax  credit,  in  millions  of  dollars, 

NF71  =  Net  farm  income  in  the  previous  year  from  grain, 
in  millions  of  dollars,  for  the  Prairies, 

YR  =  Year  where  1956  =  1,  1957  =  2,  etc. 

Statement  9.1  is  based  on  the  basic  investment  model  2.10 
with  net  farm  income  (NF7 )  plus  any  tax  credit  (TC7)  substituted  for 
cash  available  to  invest  ((E)  in  2.10).  A  model  for  a  broader 
definition  of  investment  (for  all  farm  structures)  was  estimated  by 
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Denton,  et  al . ^  Their  model  included  three  explanatory  variables 

for  investment  (I):  current  net  farm  income  (Y,  on  a  national 

accounts  basis),  previous  net  farm  income  (Y^  ^ ) ,  plus  the  year 

(YR).  Their  study  showed  significant  investment  responsiveness  to 

changes  in  both  current  and  past  income.  As  shown  by  Table  9.1, 

farmers  in  Alberta  spend  $77  over  two  years  with  an  increase  of 

$1,000  in  income.  Saskatchewan  farmers  respond  least  of  farmers 

in  the  Prairie  Provinces  with  only  $28  in  investment. 

Table  9.1:  Expected  increases  in  investment  in  repair  and  new 
construction  associated  with  a  hypothetical  increase 
of  $1,000  in  farm  net  income,  by  province 


Expected  increase 

in  investment  expenditure  in: 

Province 

The  year  in 
which  income 
increases 

The  following 
year 

Both  years 
combined 

-  dollars  - 

Al berta 

28 

49 

77 

Saskatchewan 

19 

9 

28 

Manitoba 

30 

27 

57 

Source:  Denton,  et  al.,  op.  cit. ,  pp.  28-29 

Denton's  work  proves,  in  the  author's  view,  the  sign  and 


significance  of  NF7  and  NF71.  Since  tax  credits  (TC)  are  another  form 
of  income, TC  would  have  a  similar  positive  coefficient  to  NF  in  9.1. 
Denton  used  the  time  trend  variable  (YR)  to  signify  long  term  trends 


Denton,  et  al . ,  0£.  cit.,  pp.  26-29 
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like  technology  and  increases  in  credit  extended. 

If  during  estimation  farm  storage  investment  (IN7S)  and  grain 
net  farm  income,  for  the  Prairies  (NF)  cannot  be  quantified,  the  author 
proposes  to  substitute  one  of  Denton's  provincial  models  (say  for 
Manitoba)  for  9.1.  Results  from  Denton's  model,  for  investment  (I) 
in  all  farm  structures  would,  on  a  post  hoc  basis,  be  multiplied  by 
the  proportion  (k)  of  farm  capital  stock  that  is  farm  storage.  That 
is  IN7S  =  k ( I )  where  (I)  is  obtained  by  substituting  Denton's  model 
for  9.1. 

Certain  other  variables  or  specifications  were  rejected. 

Capital  stock  was  rejected  due  to  measurement  difficulty.  Any  in¬ 
direct  effects  on  farm  storage  investment  from  reduced  elevator  capa¬ 
city  was  judged  to  be  very  local  in  nature  and  is  diffused  by  lags  as 
compared  to  income  as  a  determinant.  Intuitively,  farm  storage  invest¬ 
ment  would  grow  with  a  long  term  drop  in  stocKs  at  ports  (ST4)  or 
elevators  (ST2).  However,  stocks  were  rejected  from  9.1  because  their 
effect  is  also  very  diffuse  and  lagged  compared  to  income  and  the  general 
time  trend  variable  (YR). 

Realized  Cost 

RC7T  =  f  ( ( CS7 1  +  s ( I N7S )  ) ,  DE1/PM1,  PC7,  FS,  NG)  9.2 

+  +  +  ?  + 

where: 

RC7T  =  Realized  costs  per  bushel  for  farm  storage  and 
grain  handling, 

(C$71  +  s ( I N7S )  =  Capital  stock,  in  dollars  per  acre 

where  CS71  =  capital  stock  in  farm  storage  in  the 

previous  year,  in  dollars  per  acre, 
s  =  1/number  of  acres  on  Prairies, 

(DE1)/(PM1)  =  Percent  dockage  where 

DEI  =  dockage  entering  country  elevators, 

in  millions  of  bushels, 

=  producer  marketings  to  country 
elevators,  in  millions  of  bushels. 
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PC7  =  Percent  carryover  (carryover  stocks/annual 
production) , 

FS  =  Average  farm  size,  in  hundred  of  acres, 

NG  =  Number  of  grades. 

Statement  9.2  could  be  estimated  from  a  cross-sectional 

survey  of  farmers  similar  to  that  in  the  only  study  of  farm  storage 

costs  currently  available.  This  study  was  carried  out  by  Friesen^ 

in  conjunction  with  Grains  Group  activities  in  1969/70.  Because 

of  the  lack  of  background  research,  9.2  is  very  crude.  It  draws 

one  variable  from  Friesen  -  that  costs  vary  with  the  size  of  farm 

o 

(FS).  Friesen  indicates  costs  decrease  with  increasing  farm  size 
up  to  1,280  acres  per  farm;  thereafter  costs  increase  with  increasing 
farm  size.  Hence,  no  conclusions  are  drawn  on  the  sign  of  the  co¬ 
efficient  of  FS  except  that  estimation  of  9.2  would  use  a  quadratic 
functional  form. 

Other  variables  in  9.2  are  based  on  these  premises: 

1.  That  the  fixed  element  of  per  bushel  costs  will  rise 
as  the  value  of  farm  storage  facilities  (CS71  +  s  (IN7S) ) ; 

2.  That  variable  costs  of  insurance,  bin  repair,  and 
spoilage  will  increase  as  the  proportion  carried  over  from  year  to 
year  (PC7); 

3.  That  costs  increase  in  proportion  to. the  bulk  and 
spoilage  implications  of  the  percent  of  dockage  (DE1/PM1); 

4.  That  as  the  number  of  kinds  of  grain  on  a 


*  B.A.  Friesen,  "Farm  Stored  Grain  on  the  Prairies" 
quoted  in  Canada  Grains  Council,  1973a,  od.  ci t. ,  p.  78-84. 
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p.  80. 
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farm  increase,  the  number  and  technology  of  bins  must  increase  and 
hence,  costs.  The  number  of  grades  (NG)  is  introduced  as  a  proxy 
measure  from  other  subsystems  to  reflect  this  relationship. 

Current  investment  ( I N 7 S )  is  added  to  capital  stock  since, 
from  the  author's  farm  experience,  most  investment  in  a  calendar  year 
is  made  in  the  spring  and  summer,  prior  to  the  crop  year.  Hence,  new 
bins  immediately  reflect  in  storage  costs  of  grain  harvested. 

Variables  rejected  from  9.2  because  of  measurement  difficulty  include 
the  age,  type,  and  size  of  bin.'*’  By  contrast,  variables  in  9.2 
could  be  estimated  annually  for  an  average  farm  and  quickly  plugged 
into  statement  9.2.  Subject  to  the  crude  format  of  9.1  and  9.2,  the 
policy  implications  are  now  assessed. 

Policy  Implications 

Figure  9.2  shows  the  target-instrument  linkages  affecting 
this  subsystem.  Only  one  new  variable,  tax  credits  for  new  storage 
investment  (TC7),  was  judged  controllable  as  an  instrument  (TC7*) 
whose  increase  will  increase  investment.  The  persistent  use  of 
TC7*  by  Revenue  Canada  in  the  late  sixties  arid  early  seventies  to 
encourage  investment  in  farm  drying,  storage,  or  cleaning  facilities 
suggests  they  deemed  the  instrument  effective.  The  instrument  has 
the  additional  advantage  of  no  negative  side  effects  and  eight 
positive  effects  as  shown  in  Table  9.2. 


Friesen's  descriptive  exercise  found  these  variables 
influential  (Ibid.,  p.  80.) 
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Table  9.2:  Side  effects  of  instruments  selected  for  farm  storage 
subsystem  (#7) 


Instrument 

Increase 

Tax  Credit 

Reduce  Number- 
of  Grades 

Target 

Investment 

Cost 

Investment  -  This  System 

+ 

- 

Investment  -  by  Others 

0 

- 

Rural  Development 

+ 

0 

Competition 

0 

+ 

Income  Stability 

+ 

+ 

Income  Distribution 

0 

- 

Spatial  Equity 

0 

+ 

Grain  Quality 

1 

v 

- 

Range  and  Quality  of  Services 

+ 

- 

Safety 

+ 

0 

Air  Quality  and  Energy 
Consumption 

0 

0 

Labor  Productivity 

+ 

- 

Freedom  to  Allocate  Resources 

0 

+ 

Grain  Handling 

Coordination 

+ 

+ 

Livestock  Production 

0 

+ 

Totals  + 

8 

5 

- 

0 

6 

net 

+8 

-1 

* 

n  A  •“ 

« 


r.  .  .• 

.  .  ,  i  ■  1 

*  .  - 

1  . J 

•e  * 


i 


182 


Figure  S.2:  Instrument-target  linkages  affecting  farm  storage 
subsystem  (#7) 


Exogenous  Variables 


Endogenous  Variables 


Tax  Credit 
(TC7*) 


Other  Subsystems 


Farm  Storage 
Investment 


(7.1) 


+ 


Realized  Costs  of 
Farm  Storage 
(7.2) 


The  only  variable  controllable  in  statement  9.2  is  the 
number  of  grades  (NG*)-  Reductions  in  NG  were  also  selected  for 
the  elevator  and  port  subsystems;  side  effects  reported  in  subsystem  1 
are  repeated  in  Figure  9.1  and  are,  on  balance,  negative.  NG*  would 

have  a  very  weak  influence  on  costs  because  bins  are  commonly  small 
(near  2,000  bushels)  and  quite  divisible.  Therefore  more  grades 
will  not  result  in  much  bin  space  being  partially  empty.  Secondly, 
working  space  is  not  an  important  factor  affecting  costs  since  farm 
bins  are  only  filled  once  per  year.  No  matter  how  many  kinds  of 
grades  of  grain,  by  the  time  a  farmer  wishes  to  refill  bins  for  seed 
or  turning  grain,  at  least  one  or  two  bins  are  available. 

A  great  deal  of  addi tonal  research  is  needed  to  point  cut 
the  important  technology,  cost,  and  policy  factors  affecting  farm 
storage.  The  excessive  preoccupation  of  public  debate  with  elevator 
storage  space  and  cost  is  understandable  yet  the  lack  of  focus  on  farm 
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grain  handling  may  be  costing  millions.  Several  factors  requiring 
study  include: 

1.  What  is  the  effect  on  Canadian  investment  and  costs 
of  farm  drying  or  cleaning  when  a)  elevator  cleaning  tariffs  change 

or  b)  when  the  elevator  system  fails  to  have  the  money  arid  organization 
to  place  cleaners  and  dryers  at  country  points?  Hill1  found  that  farm 
investment  in  the  United  States  increases  if  cleaning  tariffs  at  the 
elevator  go  up. 

2.  What  is  the  total  economic  cost  of  dispersing  many  small 

dryers  on  Prairie  farms?  While  farmers  gain  flexibility  and  harvest 

2 

capability  with  a  dryer,  Peace  Agra  suggests  total  costs  are  greater 
than  if  farmers  invested  in  a  few  crop  handling  stations  with  dryers. 
The  author  suggests  farmers  may  have  won  one  battle  against  inflation 
by  insisting  on  many  small  elevators  with  low  handling  tariffs  yet  no 
money  co  buy  dryers.  Meanwhile  farmers  have  lost  possibilities  of 
long  run  least  cost  handling  and  drying  by  transferring  drying  tech¬ 
nology  to  the  farm  at  high  per  bushel  costs.  For  a  review  of  the 

3 

arguments  on  this,  see  the  Peace  Agra  proposal. 

Elements  of  the  trucking  subsystem  are  analyzed  next. 


1  Lowell  D.  Hill,  "Economic  Determinants  of  the  Farm  and 
Elevator  Trends  in  the  Volume  of  Corn  Artificially  Dried," 

American  Journal  of  Agricultural  Economics,  Vol.  52,  No.  4 
(November  1970),  pp.  563-568. 

^  Peace  Agra  Cooperative  Ltd.,  0£.  c i t .  ,  pp.  14-16. 
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Ibid. ,  p.  12-55. 
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Trucking  Subsystem 

The  following  two  targets  are  selected  for  subsystem  8 
(farm  trucking): 

1.  Realized  cost  to  farmers  for  trucking  in  dollars  per 
bushel  (RC8T). 

2.  Time  between  quota  announcement  and  farm  delivery 
(TM8T),  in  days. 

Side  effects  of  importance  to  subsystem  stakeholders  are  investment 
(IN8S)  and  the  global  extra  cost  of  trucking  due  to  rail  line  abandon¬ 
ment  and  inland  terminals  (NE8).  The  structural  relationships  des¬ 
cribed  next  are  shown  in  Figure  9.3. 

Realized  Costs 

RC8T  =  f (NE,  (PM1/FM) ,  IR)  9.3 

where: 

RC8T  =  Realized  cost  to  the  farmers  per  bushel, 

NE  =  Number  of  elevator  units, 

PM1/FM  -  Producer  marketings  per  farm,  in  thousands 

of  bushels,  where  FM  =  number  of  permit  holders, 

PM1  =  Producer  marketings,  in  thousands  of  bushels 

Statement  9.3  is  the  final  stage  of  three  logical  steps  to  incorporate 

per  bushel  trucking  costs  into  this  policy  model.  The  first  step 

(statement  9.3a)  identifies  that  a  measure  of  truck  use,  total  bushel- 

miles,  is  the  key  factor  of  farm  costs.  Statement  9.3a  is  taken 

from  the  Canada  Grains  Council  Area  Eleven  study. * 


1  Canada  Grains  Council  (1975a),  op_.  cit. ,  p.  34. 
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Figure  9.3:  Logical  relationship  among  variables  endogenous  and 
exogenous  to  trucking  subsystem  (#7) 


Exogenous  Variables 


Endogenous  Variables 


Number  of  Elevators 

Producer  Marketings 
per  Farmer 


Realized  Costs 
[93] 


Miles  of  "B" 

Line  Abandoned 


^Additional  Trucking 
due  to  Rail  Abandonment 


(9.4) 

Inland  Terminal  Receipts  ^ 

Delivery  Incentives  - ~~  "  j^Npf  Extra  Cost 


log.  average  total  cost  per  bushel-mile  =  1.45494- 
0.32078  log.  bushel -miles.  9.3a 

While  9.3a  does  not  reflect  all  the  variables  known  to  affect 
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cost,*  it  yields  "the  closest  approximation  possible  of  the  costs  of 
farm  trucking  given  the  information  available."* 1 2 3 4  Statement  9.3a  was 
estimated  from  cross-sectional  data  of  actual  farm  data  updated  for 
inflation  to  1974.  Logarithmic  specification  indicates  costs  are 
curvilinear  with  truck  use;  hence,  marginal  costs  of  one  extra  mile 
or  one  extra  bushel  decreases  as  total  truck  use  (in  bushel-miles) 
increases. 

3 

Following  the  Grains  Council  logic,  average  cost  per  bushel - 
mile  is  calculated  by  substituting  distance  and  bushels  into  9.3a 
as  shown  in  9.3b 

log  ATC/BM  =  1.45494  -  0.32078  log  ((DH)  (AH8) )  9.3b 

where: 

ATC/BM  =  Average  total  cost  per  bushel -mile, 

DH  =  Distance  of  haul  to  elevator,  in  miles, 

AH8  =  Amount  hauled  to  elevator,  in  bushels. 

That  is,  provided  the  distance  to  the  elevator  and  total  amount  hauled 


*  For  a  summary  of  the  extensive  research  on  farm  trucking 
see:  Canada  Grains  Council  (1975b),  o£.  cit. ,  pp.  5-11.  The 
relationship  among  factors  affecting  the  average  cost  per  bushel - 
mile  is  summarized  in  that  study  on  page  6  as  follows: 

1.  As  size  of  the  truck  increases,  average  cost  per 
bushel -mile  decreases. 

2.  As  trucks  increase  in  age,  they  tend  to  have  lower 
total  grain  transportation  costs,  transport  fewer 
bushels  of  grain,  travel  a  shorter  distance  to  the 
elevator  and  have  a  slightly  higher  cost  per  bushel- 
mile. 

3.  As  distance  to  the  elevator  increases,  average  cost 
per  bushel -mile  decreases  while  the  size  of  the 
truck  increases. 

4.  As  the  volume  of  grain  delivered  increases,  average  cost 
per  bushel-mile  decreases. 

o  _ 

Canada  Grains  Council  (1975a),  0£.  cit. ,  p.  43. 


3 


Ibid  ,  pp.  47-53. 
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in  a  year  are  known,  the  utilization  (in  bushel -miles)  of  a  truck  can 
be  calculated  by  multiplying  (DH)  (AH8).  Hence,  through  9.3b,  the 
average  per  bushel -mile  cost  is  calculated.  The  third  step  as  shown 
in  9.3c  involves  multiplication  by  distance  to  give  the  average  cost 
per  bushel  of  hauling  grain  to  the  elevator  by  farm  truck  (AC). 

AC  =  (DH)  (ATC/BM)  9.3c 

Results  derived  by  the  Grains  Council  for  different  distances  and 
amount  hauled  are  shown  in  Table  9.3. 

Table  9.3:  Average  cost  of  hauling  grain  to  elevators  by  farm 
truck  in  cents  per  bushel,  1974 


Cents  per  Bushel 


48 

41.3 

24.6 

19.7 

17.3 

14.7 

13.2 

35 

34.8 

20.8 

16.6 

14.6 

12.4 

11.1 

25 

27.7 

16.5 

13.2 

11.6 

9.8 

8.9 

Distance  to 

15 

19.6 

11.7 

9.3 

8.2 

7.0 

6.3 

Elevator 
(in  Miles) 

10 

14.8 

8.9 

7.1 

6.2 

5.3 

4.8 

5 

9.3 

5.5 

4.4 

3.9 

3.3 

2.8 

1 

r-H 

• 

CO 

1.8 

1.5 

1.3 

1.1 

1.0 

1 

5 

10 

15 

25 

35 

Amount  Hauled  to  Elevators 
(thousands  of  bushels) 


Source:  Canada  Grains  Council,  Information  Booklet,  Area  13 
(Winnipeg:  Canada  Grains  Council,  1975),  p.  96. 
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Table  9.3  demonstrates  the  effect  of  farm  size  (amount  hauled)  on 
cost:  a  small  farmer  hauling  only  5,000  bushels  for  10  miles  incurs 
a  cost  of  8.9  cents  per  bushel  while  a  larger  farmer  hauling  35,000 
bushels  incurs  only  a  4.8  cent  cost  for  10  miles  and  can  go  to  25 
miles  before  his  costs  become  8.9  cents  per  bushel. 

The  final  step  toward  integrating  9.3a  into  this  policy 
model  is  to  substitute  variables  endogenously  determined  by  other 
subsystems  of  the  Model  into  9.3c.  The  logic  is  as  follows: 

1.  Define  AC  =  RC8T. 

2.  Calculate  the  average  amount  of  producer  haul  in  a 
year  from  total  producer  marketings  (PM1)  divided  by  the  number  of 
farmers  (FM); 

i.e.,  AH 8  -  PM1/.FM 

3.  In  a  general  way,  one  expects  the  distance  of  haul  to 
increase  as  the  number  of  elevator  points  decreases.  This  relation¬ 
ship  has  been  shown  mathematically  by  Beckman.'*'  The  distance  of  haul 
(DH)  is  currently  estimable  for  given  locations  by  using  the  PHAER  sim- 

9 

ulation  program  at  the  Canadian  Transport  Commission.^  The  Statement 

(DH  =  g  (number  of  points))  is  estimable  if  "g"  conceptually  represents 
the  PHAER  simulation  program.  In  this  conceptual  model,  we  assume  the 


*  Martin  Beckman,  Location  Theory  (New  York:  Random  House, 
1968),  Chapter  5. 

9 

For  an  example  of  these  estimates,  see  the  estimates  for 
the  Stettler  subdivision  in:  Canadian  Transport  Commission,  Prairie 
Grain  Handling  and  Transportation  Background  Data,  Area  15,  Stettler 
subdivision  (Ottawa:  Queen's  Printer,  1975),  Table  1. 
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number  of  elevator  units  is  a  proxy  for  elevator  points  (NE).  Hence, 
DM  =  g  (NE). 

4.  Substituting  the  above  assumptions  into  9.3b  gives 

log  ATC/BM  =  1.45494  -  0.32078  log  ( (PM1/FM)  ( g ( NE ) ) )  9.3d 

which  by  9.3c  becomes 

RC8  =  Antilog  (1.45494-0.32078  log  (PM1/FM)  ( g (NE ) )  9.3e 

5.  Conceptually,  9.3c  is  represented  as 

RC8T  =  f  (PM1/FM,  NE)  9.3f 

Since  costs  will  increase  with  inflation,  an  index  of  inflation 
is  added  to  9.3f  to  update  costs,  conceptually,  for  future  years, 

Hence: 

RC8T  =  f  (PM1/FM,  NE,  IR)  9.3 

+ 

In  summary,  costs  increase  as  the  number  of  elevators  decrease,  the 
average  producer  marketings  decrease,  and  the  inflation  rate  increases. 

Reflection  of  commercial  trucking  costs  and  rates  in  this 
Model  was  omitted  to  simplify  the  number  of  statements.  Were  it 
necessary  to  introduce  a  statement,  the  Grains  Council  has  estimated 
statements  similar  to  9.3a  showing  custom  rates  per  hundredweight  as 
a  function  of  distance.^ 

Additional  Trucking 

AT8  =  f  (MB)  9.4 

where: 

AT8  =  Additional  Trucking,  in  thousands  of  bushel -mi  1  es , 
as  a  result  of  branchline  abandonment. 

MB  =  Miles  of  "B"  category  line  abandoned. 


Canada  Grains  Council  (1975a),  ojd.  ci t . ,  pp.  58-61 
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Statement  9.4  is  a  conceptual  presentation  of  the  following 
accounting  statement: 

AT8  =  ^  (MB.)  (BU/MI).  (ED.)  9-4a 

1=1 

where: 

i  =  1 - n  =  Number  of  "B"  category  subdivisions  abandoned, 

MB.  =  Length  in  miles  of  the  i*'11  "B"  category 
subdivision  abandoned, 

(BU/MI).  =  Bushels  per  mile  of  track,  in  thousands 
of  bushels,  for  the  itn  branchline, 

(ED.)  =  Extra  distance  for  trucking,  if  the  subdivision 

is  abandoned. 

Additional  trucking  (AT8)  is  of  interest  to  highways  officials 

and  farm  policy  makers;  9.4  shows  the  effect  for  them  of  decisions  on 

abandonment.  Each  of  the  above  variables  is  easily  taken  for  each 

subdivison  from  materials  generally  available  from  the  Wheat  Pools.'1' 

Bushels  per  mile  of  track  (BU/MI)  is  an  indicator  of  the  traffic 

2 

density  generally  utilized  in  briefs  to  the  Hall  Commission.  ED 
is  an  indicator  of  the  extra  truck  haul  necessary  if  a  subdivision  is 
abandoned.  Since  BU/MI ^  and  ED..  are  known  and  relatively  constant  over 
time  for  each  subdivision,  the  only  variable  in  9.4a  is  actual  lines 
abandoned.  Hence  9.4  conceptually  shows  that  additional  trucking  as 
a  result  of  branchline  abandonment  is  a  function  of  the  miles  abandoned. 


^  For  example:  Saskatchewan  Wheat  Pool,  Analysis  of 
Category  11 2"  Rail  Lines  in  Saskatchewan  (Regina:  Saskatchewan 
Wheat  Pool,  October  1975),  p.  5.  (Hereinafter  referred  to  as 
(1975a).) 
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Example:  Ibid. s  p.  6. 
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Net  Extra  Trucking  Cost 


NE8  =  f  (AT8,  IT2,  Dll,  DI2,  CO)  9.5 

where: 

NE8  =  Net  extra  cost  of  trucking,  in  millions 
of  dollars, 

IT2  =  Inland  terminal  receipts,  in  millions  of  bushels. 

Dll  =  Delivery  incentive  for  trucking  grain  to  country 
elevators,  in  thousands  of  dollars, 

DI2  =  Delivery  incentive  for  trucking  grain  to  inland 
terminals,  in  thousands  of  dollars, 

i 

CO  =  Compensation  for  additional  trucking,  in  thousands 
of  dollars. 

The  net  extra  cost  of  trucking  is  a  vital  side  effect  of 
rail  line  abandonment  or  use  of  inland  terminals.  Statement  9.5 
sums  the  effects  of  variable: levels  in  other  subystems.  Statement 
9.5  is  a  conceptual  presentation  of  accounting  statement  9.5a  which 
estimates  the  extra  trucking  cost,  net  of  any  incentives  or  compen¬ 
sation  for  the  extra  haul  caused  by  branchline  abandonment  or  use  of 
inland  terminals. 

NE8  =  t  (AT8)  +<?  (IT  )  (D  )t  -  Dll  -  DI2  -  CO  9.5a 

i  i 

i=l 


where: 

t  =  Marginal  cost  of  trucking  per  bushel-mile, 

1=1,2, _ x  =  Number  of  inland  terminals, 

j_  i- 

IT.  =  Receipts  at  the  i  '  inland  terminal, 

D-  =  Additional  haul  for  trucking  to  inland  terminals 
1  rather  than  local  country  elevators. 

In  9.6a,  the  extra  cost  resulting  from  abandonment  is  the 

product  of  amount  hauled  (ATS)  and  marginal  cost  (t).  Similarly, 
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extra  trucking  as  a  result  of  shifting  from  elevators  to  inland 
terminals  is  a  product  of  volume  moved  (IT^),  additional  distance 
(D^)  and  marginal  cost  (t).  The  above  two  extra  costs  are  counter¬ 
balanced  in  any  year  by  the  total  amount  of  delivery  incentives 
introduced  by  elevator  firms  (Dll)  or  inland  terminals  (DI2). 

Total  compensation  (CO)  also  counter-balances  extra  cost  and  will 
be  explained  in  the  section  on  policy  implications. 

Time 

TM8T  =  f  ( ( IP/FP) ,  TW,  SV6,  NF7 )  9.6 

■*>  +  +  + 


where: 

TM8T  =  Time,  in  days,  between  announcement  of  a 
quota  and  delivery  by  a  farmer, 

IP/FP=  Price  ratio  of  initial  price  (IP)  divided  by 
feed  price  (FP) 

TW  =  Total  weather  influence  (measurement  is 
defi ned  in  6.2) , 

SV6  =  Seasonal  variation  in  producer  marketings  to 
elevators  as  measured  by  the  coefficient  of 
variation  for  monthly  deliveries, 

NF7  =  Net  farm  income  from  grain. 

Statement  9.6  is  a  behavioural  model  of  time  for  both 
decision-making  and  pnysical  delivery  of  grain.  By  definition, 
queueing  time  is  included  in  TM8T.  TM8T  is  unavailable  for  recent 
periods  but  could  be  obtained  relatively  simply  by  a  Wheat  Board 
cross-sectional  survey  of  a  sample  of  farmers.  Such  a  survey  should 
be  done  over  enough  quarterly  periods  and  locations  to  make  TM7T 
represent  all  permit  holders.  The  question  to  ask  of  farmers  is: 
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On  what  date  did  you  fill  Quota  A?  Quota  B?  etc.  By  comparing 
these  responses  to  the  date  of  quota  announcement,  the  average 
farmer's  response  time  (TM8T)  could  be  estimated  for  different 
quarters.  Quarterly  data  for  the  other  variables  would  then  be 
tested  by  regression  for  their  significance  in  explaining  TM8T. 

Model  9.6  hypothesizes  that: 

1.  As  the  relative  price  of  export  grain  compared  to 
feed  grains  (IP/FP)  increases,  farmers  will  more  quickly  deliver 
to  the  export  market. 

2.  As  farmers'  net  income  increases  (NF1),  their  need 
for  money  will  decrease  and  hence  the  time  before  they  decide  to 
deliver  will  increase. 

3.  As  the  amount  of  bad  weather  increases  (TO),  delivery 
time  will  increase.  Friesen^  estimated  the  average  delay  in 
delivery  on  the  Prairies  due  to  bad  road  and  weather  conditions  to 
be  16.3  days  per  farm  in  1970. 

4.  As  the  month-to -month  regularity  of  producer  marketings 
increases  (perhaps  because  of  enforced  termination  of  quotas),  the 
response  time  will  decrease.  Conversely,  as  the  regularity  decreases 
(as  measured  by  SV6),  time  will  increase. 

Investment 

IN8S  =  f  (NF8,  NF81 ,  YR,  NE85)  9.7 

44  4  4 


Friesen,  in  Canada  Grains  Council  (1973a),  op_.  ci t. ,  p.  81. 
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where: 

IN8S  =  Investment  in  farm  trucks,  in  millions  of  dollars. 

As  in  the  farm  storage  investment  model  (9.1),  the  first 
three  variables  of  9.7  are  taken  from  Denton's  work.  He  estimated'*' 
investment  in  all  farm  equipment  rather  than  just  in  trucks.  Denton 
found  investment  very  responsive  to  current  and  past  income  plus  the 
time  trend.  Table  9.4  shows  expected  responses  to  changes  in  the 
income  variables  from  Denton's  models  of  investment.  Total  new  and 
repair  investment  by  farmers  over  two  years  increases  by  $480  in 
Alberta  with  a  hypothetical  increase  in  income  of  $1,000.  While 
Manitoba  is  equally  responsive  at  $473,  Saskatchewan  is  less  volatile 
at  $297. 

Table  9,4:  Expected  increases  in  new  and  repair  investment  in 

machinery  and  equipment  associated  with  a  hypothetical 
increase  of  $1,000  in  farm  net  income,  by  province 


Provi nee 

Expected  i 

ncrease  in  investment  expenditure: 

in  the  year 
which  income 
increases 

in  the 

following 

year 

in  both  years 
combi ned 

Alberta 

276 

204 

480 

Saskatchewan 

166 

133 

297 

Mani toba 

239 

234 

473 

Source:  Denton,  et.  al . ,  op.  cit.,  p.  28-29. 
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Denton,  et.  al . ,  0£.  cit. ,  p.  25. 
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At  Hall  Commission  hearings  attended  by  the  author,  farmers 
frequently  indicated  they  would  increase  their  investment  in  trucks  if 
it  were  necessary  to  truck  substantially  more  miles  due  to  rail  line 
abandonment  or  inland  terminals.  This  behavioural  response  to  extra 
truck  output  requirements  is  reflected  by  including  NE8S  with  a  posi¬ 
tive  sign  in  9.7. 

The  author  suspects  9.7  is  unestimable  for  just  truck  invest¬ 
ment.  To  get  a  truck  investment  estimate,  one  would  omit  NESS  and  use 
Denton's  model.  By  multiplying  his  investment  in  all  equipment  by  the 
proportion  of  farm  capital  stock  that  is  in  farm  trucks  (available  from 
census  data),  truck  investment  would  be  estimable. 

Statement  9.7  completes  the  models  for  this  subsystem.  The 
policy  implications  for  the  trucking  subsystem  are  assessed  next. 

Policy  Implications 

Figure  9.4  shows  the  instruments  selected  here  and  in  other 
subsystems  as  controllable  and  effective  in  influencing  cost  and  time 
targets  plus  investment  and  net  extra  cost  of  trucking.  All  instru¬ 
ments  but  compensation  were  introduced  in  other  subsystems.  For  a 
discussion  of  unmeasurable  side  effects,  see  Chapters  IV,  V  and  VI. 

Realized  Cost  --  Although  increases  in  initial  price  (IP*) 
will,  through  producer  marketings,  effectively  decrease  realized  costs, 
it  is  unrealistic  to  expect  producer  marketings  (PM1)  to  be  steered  for 
that  reason.  Steering  PM1  would  more  likely  be  solely  for  the  income 
effect  on  farmers  rather  than  the  cost-reducing  effect  on  elevators. 
Hence,  the  (IP*--RC1T)  linkage  is  really  a  side  effect  of  decisions 
elsewhere.  It  follows  that  the  Wheat  Board  should  be  mindful  of  this 
indirect  effect  on  RC8T  when  considering  a  reduction  in  initial  prices. 
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The  number  of  elevators  and  the  inflation  rate  were  rejected  as  un’- 
controllable  factors  in  9.3. 

Time  —  The  initial  price  (IP*)  and  quota  variation  (0V6*) 
are  selected  as  controllable  instruments  that  affect  time.  Weather 
and  farm  income  were  rejected  as  uncontrollable.  The  author  suspects 
increasing  IP*  to  be  more  effective  in  decreasing  TT6T  than  reductions 
in  quota  variations  because  of  the  very  indirect  linkage  of  QV6* 
through  seasonal  variation  (statement  4.2).  Hence  IP*  would  be 
strongest  instrument  of  the  Wheat  Board  to  speed  up  deliveries.  Its 
simplicity  and  association  with  income  (judged  to  be  a  large  influence 
on  TM  T)  augment  its  value. 

Figure  9.4:  Instrument-target  linkages  affecting  trucking 
subsystem  (#8) 


Exogenous  Variables  Endogenous  Variables 

Other  Subsystems  Trucking 


Delivery  Incentives 


(CO*) 


(9.4) 
+ 


V 


Net  Extra 

Cost 

(9.5) 

+ 

ir 

Investment 

(9.7) 
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Met  Extra  Cost  of  Trucking  --  Both  delivery  incentives 
(Dll,  DI2)  are  judged  to  be  very  effective  in  reducing  NE8S.  Yet 
DI2  is  uncontrollable  by  central  decisions,  and  (DI2)  payments  directly 
to  farmers  would  be  politically  unacceptable  to  the  Wheat  Board. ^  There¬ 
fore  Dll  and  DI2  were  rejected  as  instruments  for  this  section.  Should 
handling  tariffs  be  raised,  however,  price  statements  4.8  and  5.4 
suggest  both  elevators  and  inland  terminal  firms  could  begin  to  use 
(Dll)  and  (DI2)  to  facilitate  adjustment.  (Dli)  and  (DI2)  would 
in  effect  compensate  farmers  for  additional  trucking  to  a  place  and 
at  a  time  suitable  to  the  receiving  facility.  The  author  recommends 
here  (as  in  Chapters  IV,  V  and  VIII)  that  handling  tariffs  be  increased 

to  permit  freedom  for  additional  adjustment  and  incentive  through 
delivery  incentives  (Dll)  and  (DI7). 

Compensation  (CO*)  was  introduced  as  a  variable  to  9.5  to 
show  the  effect  of  the  adjustment  mechanism  introduced  below.  CO* 
would  work  in  parallel  with  compensation  for  roads  and  tax  base 
losses  (outlined  in  the  next  chapter).  CO*  is  defined  as  follows. 

Iti  the  event  of  rail  line  abandonment: 

a.  A  lump  sum  transfer  is  made  to  producers  who  must 
truck  in  excess  of  15  extra  miles  and  20  miles  in  total  to  the 
nearest  alternate  delivery  point. 

b.  The  sum  should  come  from  the  Federal  transportation 
subsidy  now  paid  to  the  railway  for  the  uneconomic  branch line  in 
question. 


*  DI2  was  chosen  as  a  Wheat  Board  instrument  ( DI2* )  in  sub¬ 
system  2  yet  DI2*  was  paid  to  truck  grain  from  elevator  companies 
whereas  the  above  use  of  DI2  is  for  trucking  from  farms  to  inland 
terminals. 
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c.  Total  payment  to  all  producers  not  be  greater  than 
seven  years  on-line  railway  costs  saved  by  abandonment. 

d.  Payments  be  allocated  to  permit  holders  delivering 
to  the  line  in  proportion  to  their  deliveries  up  to  some  limit  and 
in  proportion  to  the  distance  from  the  farmstead  to  the  nearest 
alternate  delivery  point. 

e.  Payments  per  bushel -mile  should  be  equal  across  the 

Prairies. 

CO*  is  admittedly  a  ,!stab  in  the  dark".  Apedaile,  et.  al_. 

identified  the  principles  within  which  compensation  should  be  made. 

2 

Lang  has  reportedly  indicated  compensation  to  farmers  is  being  con¬ 
sidered.  CO*  is  offered  in  this  study  as  a  contribution  to  the 
debate.  CO*  has  these  advantages: 

1.  Section  "a"  suggests  that  compensation  should  go  only 
to  those  suffering  significantly.  Twenty  miles  is  a  trucking  limit 
discussed  frequently  at  Hall  Commission  hearings  as  a  reasonable 
upper  limit  (in  the  eyes  of  farmers).  Any  farmers  required  to  go 
less  than  15  additional  miles  were  judged  arbitrarily  to  a)  not  need 
a  new  truck  and  b)  have  acceptable  marginal  costs. 

2.  Section  "a"  suggests  a  onc.e-in-a-1  ifetime  payout 
because  of: 


*  Leonard  P.  Apedaile,  G.  Murri  and  Murray  H.  Hawkins, 
"Branchline  Abandonment  -  Impact  on  People  -  Approaches  to 
Compensation,"  Alberta  Transportation,  Edmonton,  January  1975. 
(Mimeographed. ) 
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Kulshreshtha  (1975a),  ojd.  cit. ,  p.  50. 
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i.  Its  simplicity  and  low-cost  administration; 

ii.  Its  avoidance  of  on-going  debate  about  subsidy  levels; 

iii.  Its  incentive  for  the  farmer  to  take  positive  action 
with  the  payout  whether  in  buying  a  truck  or  diversifying  to  cattle 
or  other  enterprises. 

3.  Section  "b"  recognizes  that  the  Federal  Treasury,  the 
biggest  "winner"  as  a  result  of  abandonment,  should  pay  the  farmer,  one 
of  the  losers. 

4.  Section  "c"  identifies  an  upper  limit  to  payout 
(arbitrarily  set  at  seven  years). 

5.  Section  "d"  identifies  that  compensation  should  be  in 
proportion  to  individual  loss  (which  varies  as  additional  bushel -miles) 
The  upper  limit  in  bushels  would  proportionately  cause  bigger  payouts 
to  small  farmers  and  thus  have  redistributive  benefits  while  limiting 
total  payout  to  larger  farmers.  Guidelines  on  the  upper  limit  could 
come  from  clauses  in  the  Grain  Stabilization  Plan. 

6.  Section  "e"  identifies  the  equity  criteria  that  all 
producers  be  treated  equally.  However,  Kul shreshtha  has  suggested 
small  farmers  suffer  greater  marginal  costs  per  mile  than  large  farmers 
He  estimated  at  0.13  cents  per  bushel  spread  between  marginal  costs  of 
large  and  small  farmers  in  1974.  Consequently ,  when  deciding  on  aban¬ 
donment,  perhaps  the  Hall  Commission  and  Canadian  Transport  Commission 
could  consider  farm  size  and  retain  branch  lines  in  areas  surrounded  by 
small  farmers.  The  equity  question  raised  by  Kul shreshtha  and 


Kul shreshtha,  (1975b),  0£.  ci t. ,  p.  9 
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refinement  of  CO*  is  left  to  another  study.  CO*,  through  9.7,  also 
affects  investment  positively. 

In  summary,  the  trucking  subsystem  has  no  instruments, 
save  a  freeze  on  rail  line  abandonment,  that  currently  affect  cost 
targets.  Wheat  Board  actions  with  respect  to  initial  price  and 
quota  variation  instrumental ly  affect  time.  While  increased  handling 
tariffs  may  indirectly  reduce  extra  trucking  costs  from  abandonment 
(through  increased  delivery  incentives),  a  compensation  proposal  like 
CO*  is  the  only  clearly  controllable  instrument  that  positively  affects 
extra  cost  and  investment.  A  complementary  compensation  scheme  is 
introduced  in  the  next  chapter. 
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CHAPTER  X 


PROVINCIAL  AND  MUNICIPAL  GOVERNMENTS 
Introduction 

This  chapter  describes  some  of  the  external  effects  of  changes 
in  grain  handling  and  transportation  as  they  affect  municipal  and 
provincial  governments  in  the  Prairies.  The  subsystem  is  called 
"provincial  or  municipal  governments  subsystem"  since  these  government 
levels  often  provide  the  leadership  in  identifying  both  their  costs 
and  any  economic  or  social  effects  on  citizens  and  businesses  in  the 
community.  The  subsystem  is  primarily  concerned  with  the  marginal 
(added)  costs  realized  by  subsystem  stakeholders  (AR9S).  In  Appendix 

B  elements  of  AR9S  are  justified  in  a  literature  review  on  rural  decline 
and  elevator  or  branchline  abandonment.  Policy  instruments  and  ad¬ 
justment  mechanisms  to  compensate  losers  for  change  conclude  the  chap¬ 
ter. 

Structural  Relationships 

Figure  10.1  identifies  the  logic  between  the  six  variables 
affecting  additional  costs  realized  by  the  municipal  and  provincial 
government  subsystem  as  a  result  of  changes  to  the  grain  handling 
and  transportation  system. 
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Figure  10.1:  Logical  relationships  among  exogenous  and  endogenous 

variables  in  provincial  and  municipal  government 
subsystem  (#9) 


Exogenous  Variables 


Endogenous  Variable 
Other  This 

Subsystem  Subsystem 


Number  of  Elevators  Seasonal  Variation 


Real ized  Cost 

AR9S  =  f  (HE,  MB,  AT8)  +  f(d(IT2),  IR,  SV1)  10.1 

+  +  +  + 

where: 

AR9S  =  Additional  Realized  Costs  to  the  provincial 'and 
municipal  government  subsystem,  in  thousands  of 
dollars  (net  present  value), 

NE  =  Number  of  Elevator  units, 

MB  =  Miles  of  "B"  Category  Rail  Lines  Abandoned, 

AT8  =  Additional  Trucking  caused  by  elevator  or  branchline 
abandonment,  in  thousands  of  bushel  miles, 

SV1  =  Seasonal  Variation  in  producer  marketings  to 
elevators  as  measured  by  the  coefficient  of 
variation  for  monthly  deliveries, 

d  =  Average  Distance  of  haul  to  inland- terminals, 
miles, 
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IT2  =  Inland  Terminal  Receipts,  in  millions  of  bushels, 

IR  =  Inflation  Rate  expressed  as  an  index. 

Statement  10.1  is  an  accounting  statement  that  sums  the 

effects  of  abandonment  shown  in  (10.1a)  and  miscellaneous  other 

changes  to  the  system  (10.1b). 

AR9  =  f  (NE,  MB,  ATS)  10.1a 

1  +  + 

ARQ  =  f  (SV,  d( IT2) ,  IR)  10.1b 

L  +  +  + 

Statement  10.1a  is  estimable  from  1975  cross-sectional  data  for  each 

"B"  category  line  in  Alberta.  Costs  have  been  tabulated  by  Trimac 

Consulting  Services  Ltd.*  and  could,  by  10.1a,  be  used  to  predict  the 

realized  costs  of  abandoning  railways  subdivisions  in  other  provinces. 

For  the  purposes  of  this  study,  AR9^  is  defined  as  equivalent  to  the 

"cash  impacts  of  abandonment"  as  developed  by  Trimac.  These  impacts 
2 

incl  tided: 

1.  Community  and  Municipal  Cash  Impacts: 

a.  local  portion  of  annual  tax  loss  from  rail  line 
right-of-way  and  elevator  facilities. 

b.  forty  percent  of  the  annual  salary  of  railway 
and  elevator  employees  in  centers  on  branchlines  (a  measure  of 
trade  loss  in  small  centers  affected  by  abandonment). 

2.  Province  of  Alberta  Cash  Impacts: 

a.  annual  tax  loss  from  rail  line  right-of-way  and 


1  Trimac  Consulting  Services  Ltd.,  "An  Evaluation  of  the 
Future  Meed  for  Rail  Branchlines  Proposed  for  Abandonment",  Volumes 
I,  II,  III  (Calgary,  Alberta,  1975),  table  5-8.  (Mimeographed) 

^  Ibid.,  Volume  III,  sections  5.1  and  5.22. 
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elevator  facilities 

b.  additional  highway  capital  and  maintenance  costs 
from  the  additional  trucking  from  abandoned  rail  lines  to  a  main  line. 

c.  additional  earnings  from  truck  licenses  and  fuel 
taxes  due  to  increased  trucking. 

Trimac  collected  taxes  and  salaries  by  a  100  percent  survey 
of  communities.  Other  costs  were  estimated.  All  were  extrapolated 
over  25  years  with  no  allowance  for  inflation.  Annual  costs  and 
lumpy  capital  expenditures  in  highways  were  then  combined  by  using 
present  value  calculations  using  12  percent  over  25  years.  Table  10.1 

shows  as  examples  Trimac  estimates  for  three  subdivisions  and  all  of 
Alberta.  Other  variables  introduced  in  10.1a  are  shown  in  Table  10.2 
to  facilitate  following  development  of  the  statement. 

Table  10.1:  Net  present  value  of  realized  costs  to  communities  and 
the  Government  of  Alberta  resulting  from  possible  rail 
line  abandonment. 


Sector  Receiving 
Cash  Impacts 

Sample  Subdivision 

All 

Alberta 

Acadia 

Stettler 

Will ingdon 

Valley 

f 

-  dollars  - 

Communities 

5,900 

966,900 

289,950 

8,836,865 

Government  of 
Alberta 

260,300 

231,600 

523,040 

7,679,797 

Total  (AR9J 

266,200 

1,198,500 

812,990 

16,516,662 

Trimac  Consulting  Services  Ltd.,  op.  cit.,  Table  5.8 


Source: 
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Table  10.2:  Number  of  elevator  units,  subdivision  length,  and 

bushel  miles  of  additional  truck  haul,  by  subdivision 


Variable 

Units 

Subdivision 

Acadia 

Valley 

Settler 

Hillingdon 

Number  of  Elevator 
Units  (NE2) 

no. 

2 

19 

16 

Subdivision  Length 
(MB) 

Mi  1  es 

23.7 

108.0 

80.8 

Addi tonal  Trucking 
(AT8) 

thou¬ 
sands 
of  bu. 
-mi . 

10,514 

33,249 

69,216 

Source:  Canada  Grains  Council  (1975a)  ojn.  ci t.  ,  Table  9; 
Alberta  Wheat  Pool,  cji.  cit. ,  p.24 


Statement  10.1a  hypothesizes  that  tax  losses  to  both  the 
province  and  communities  varies  as  the  number  of  elevator  units  on 
that  line  (ME)  and  the  miles  of  "B"  category  rail  line  (MB),  since 
tax  assessments  are  based  on  miles  of  track  and  size  or  value  of 
elevator  capacity.  While  elevator  capacity  data  for  the  lines  are 
available,  the  number  of  elevator  units  (NE)  is  used  elsewhere  in 
the  model.  Since  NE  should  vary  in  proportion  to  capacity,  it  is 
included  in  10.1a.  A  review  of  Table  10.2  confirms  (NE)  and  (MB) 
vary  as  costs  in  Table  10.1. 

Variables  used  by  Alberta  Transportation  to  estimate  the 
road  costs  in  Trimac  calculations  are  too  complex  for  reflection  in 
a  simple  statement  like  10.1a.  Therefore,  the  author  selected 
additional  trucking  distance  and  total  volume  (in  bushels)  on  the 
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line.  Distance  and  volume  are  multiplied  together  to  get  bushel- 
miles  of  addi tonal  trucking  (AT8).  The  author  anticipates  (AT8) 
would  explain  most  of  the  variation  in  the  road  cost  component  of 
AR9j  between  lines.  The  remaining  variation  in  road  costs  should 
be  explained  by  the  variation  in  existing  road  inventory.  No 
simple  measure  could  be  developed  within  the  limits  of  this  study. 

Statement  10. lb  reflects  accounting  adjustments  for  use 
of  10.1a  under  changed  conditions.  In  future  years,  AR9^  should 
be  adjusted  upward  for  inflation  (as  measured  by  IR).  Seasonal 
variation  (SV2)  is  introduced  to  reflect  road  cost  reductions  that 
can  be  gained  by  shifting  the  seasonal  levels  of  producer  marketings. 
According  to  road  engineers, ^  reducing  trucking  to  near  zero  from 
April  1  to  June  15  and  increasing  trucking  during  the  winter  would 
substantially  reduce  annual  maintenance  costs  on  all  roads  (not  just 
those  affected  by  abandonment).  That  is,  for  every  truckload  shifted 
from  the  spring  period  into  winter,  road  costs  would  move  downward 
marginally.  A  shift  in  the  timing"  of  producer  deliveries  was  measured 
in  subsystem  2  by  using  seasonal  variation  (SV2)  and  is  utilized  in 
10.1b.  The  positive  coefficient  for  ( S V 2 )  would  be  an  engineering 
estimate. 

Finally,  the  introduction  of  more  inland  terminals  or 
greater  use  of  current  terminals  will  radically  adjust  trucking 
patterns,  perhaps  even  more  than  abandonment.  Concentrations  of 


Earl  Danchuk  and  Joe  Glowath,  Maintenance  Branch, 
Alberta  Transportation,  Interview,  Lethbridge,  Alberta,  March  5, 
1976. 
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large  volumes  on  the  roads  near  a  terminal  handling  four  to  ten  million 
bushels  would  cause  large  additional  capital  and  maintenance  costs.  ^ 

The  redirected  traffic,  as  measured  by  bushel -miles  of  inland  terminal 
receipts  d(IT2),  is  introduced  to  reflect  these  additional  road  costs. 
Until  a  coefficient  for  d(IT2)  is  estimable,  the  coefficient  for  AT8 
could  be  substituted. 

In  conclusion,  the  accounting  adjustments  for  inflation, 
seasonality,  and  inland  terminals  in  10.1b  are  added  to  realized  costs 
of  abandonment  in  10.1a  to  get  10.1  defining  the  subsystem's  total 
realized  costs  from  changes  in  the  handling  and  transportaiton  system. 

Policy  Implications 

Instrument  Selection 

Figure  10.2  indicates  the  four  instruments  already  selected 
for  other  subsystems  that  affect  costs  realized  by  this  subsystem  (AR9S). 
The  author  could  not  find  any  new  controllable  instruments  among  the 
other  variables  of  statement  10.2.  None  of  the  previously  selected 
instrument  variables  shown  m  Figure  10.2  are  controlled  by  provincial 
or  municipal  governments  and  their  preferred  movement  is  likely  to  in¬ 
crease  AR9S.  For  example,  in  order  to  move  towards  more  desirable 
levels  of  target  variables  in  elevator  or  inland  terminal  subsystems, 
the  Wheat  Board  would: 

1.  reduce  quota  variation  (QV6*)  and  hence  seasonal 
variation  in  receipts, 

2.  increase  delivery  incentives  to  inland  terminals  and 

1  Gordon  Halls,  Policy  Development  Section,  Alberta  Trans¬ 
portation,  Interview,  Edmonton,  Alberta,  April  28,  1976. 
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Figure  10.2:  Instrument  -  target  linkages  in  provincial  and  mumcpal  governments  subsystem  (#10) 
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hence  inland  terminal  receipts. 

More  branchlines  would  be  abandoned  and  the  Canadian 
Grain  Commission  would  reduce  handling  and  cleaning  tariffs.  Each 
of  the  above  moves  passes  an  additional  external  cost  on  to  the 
provincial  and  municipal  subsystem  as  shown  by  the  signs  in  10.1. 

Since  subsystem  9  cannot  control  these  externalities,  it  must  exercise 
influence  on  the  level  or  mix  of  instruments  by  negotiation  with  the 
Canadian  Wheat  Board,  Canadian  Grain  Commission  and  Hall  Commission. 

With  regard  to  the  level  of  each  instrument,  little  can  be 
said  until  statement  10.1  is  estimated  statistically.  Comparison  of 
net  side  effects  of  the  four  instruments  as  shown  in  Tables  4.2  and 
5.2  suggest  instruments  be  ranked  as  follows  from  best  to  worst:  DI2*, 
HT2*,  QV6*,  and  MB.  Because  the  likely  direction  of  all  instrument 
movements  is  contradictory  to  lower  external  costs  (AR9T),  other 
instruments  must  be  developed  to  offset  decisions  elsewhere  in  the 
System. 

There  are  three  possible  institutional  policies  under  the 
sole  control  of  provincial  and  municipal  governments.  The  first, 
licensing  requirements  for  inland  terminals,  was  rejected  in  Chapter 
V  as  discriminatory  and  ineffectual  in  compensating  losers.  In 
addition,  such  licensing  would  not  affect  deliveries  to  inland 
terminals  already  built.  A  second,  the  lowering  of  load  limits  on 
municipal  roads,  was  also  rejected  in  Chapter  II  because  of  its 
specific  discrimination  against  grain  and  likely  transfer  of  costs 
from  municipal  governments  to  farmers.  A  third  institutional  instru¬ 
ment,  road  bans,  is  currently  used  by  both  municipal  and  provincial 
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governments.  Additional  enforcement  and  longer  periods  of  road  bans 
by  municipal  and  provincial  authorities  could  effectively  reduce 
springtime  receipts  tc  near  zero.  Figure  4.3  suggests  road  bans  are 
already  effective  in  reducing  springtime  deliveries.  The  author 

recommends  additional  discussions  between  Wheat  Board  and  road  authori- 

» 

ties  to  increase  winter  deliveries  and  stop  spring  deliveries  altogether. 

A  final  variable  in  10.1  deserves  additional  attention.  The 
number  of  elevator  units  (ME),  while  judged  uncontrollable  in  Chapter 
II,  may  be  a  greater  contributor  to  additional  road  costs  than  rail  line 
abandonment.  According  to  Halls,'*'  the  annual  consolidation  of  points 
causes  redirections  in  traffic  that  may,  within  a  period  of  years, 
exceed  the  road  effect  of  the  abandonment  of  all  "B"  category  lines  in 
Alberta.  The  coefficients  of  (MB)  and  ( N E )  in  10.1  would  provide  some 
indication  of  the  relative  effect,  of  consolidation  and  abandonment. 

The  author  recommends  collaboration  between  operators  of  elevators  or 
inland  terminals  and  municipal  and  provincial  road  officials  to  minimize 
the  effect  and  to  adjust  the  timing  of  traffic  pattern  changes  to  new 
points. 

Insti tutional  Policies 

Iri  view  of  the  dilemma  of  external  costs  for  this  subsystem, 
the  author  suggests  two  institutional  changes.  Recommendation  A: 

That  the  concept  of  off-track  (satellite)  elevators  be  spearheaded  by 
provincial  and  municipal  authorities  with  collaboration  and  policy 


j. 


G.  Halls,  op.  cit. 
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support  from  other  subsystems  and  the  Federal  Government. 

Such  a  concept  involves  removal  of  the  branchline  and  provision 
of  transportation  service  from  selected  remaining  elevators  by  semitrailer 
trucks  to  the  railhead.  If  a  satellite  elevator  were  to  continue  to 
operate  after  abandonment,  most  of  the  side  effects  of  rail  abandonment 
in  Table  5.3  would  be  substantially  reduced.  Communities  would  still 
have  the  tax  base  from  elevators,  farmers  could  still  rely  on  ancilliary 
elevator  services  like  moisture  testing,  and  agents  would  still  contri¬ 
bute  to  town  life.  Farmers  would  not  need  to  invest  in  larger  trucks. 
Road  costs  would  be  less  since  large  semitrailer  trucks  on  one  route 
between  the  satellite  and  railhead  are  less  damaging  to  roads  than  many 
smaller  farm  trucks.''' 

At  the  time  of  writing,  such  a  satellite  elevator  system  was 

under  consideration  by  the  Hall  Commission,  Alberta  Wheat  Pool,  and 

2 

Alberta  Fransportation.  MacLeod  indicates  the  Saskatchewan  Wheat  Pool 
has  had  little  success  with  the  concept  because  satellites: 

a.  are  used  by  farmers  only  in  the  fall  because  after 
harvest  farmers  prefer  to  truck  rather  than  pay  an  extra  diversion 
charge. 

b.  cost  an  extra  18  to  20  cents  per  bushel  for  trucking 
and  a  second  handling  on  the  main  line. 


*  Alberta  Transportation,  "Preliminary  Summary  of  Road  Costs 
Due  to  Possible  Rail  Line  Abandonment  Edmonton,  Alberta,  1975,  p.  3 
(mimeographed. ) 

^  MacLeod,  Allen.  Research  Economist,  Saskatchewan  Wheat  Pool, 
Interview,  Regina,  May  13,  1976. 


•  , 


.  >  i 

. 


“ 


; ,  •  • 

x  .  ■  v  f- 

i  * 

...  i  “ 

1  * 


J-  J*. 

* 


4.  •  * 


'  ‘  1 


t  '«  t  «  .  *  .  *w  *  *  ‘  •  ’ 


*  *-  * 


* 


*•  .  .  W  •  - 


*  *• 
l  ■»  •  * 

4  -  * 


*'  ■•■*,{  j;  *  *..  V  1  « 

k  ,  -  .  i  . 


.  *  *  * 

•  * 


»  >  ■  1 


-  -•  “V 


'»  - 


4  - 


>  4  ‘  '  * 


-  •  *  * 


•  :V  '  . 


•  .4  '  *v  * 


t 


-•  “j  .  ;>3  ■■  * 


'  a  . 


212 


MacLeod  indicates  satellites  may  be  a  useful  adjustment  mechanism 
for  a  time  but  they  may  also  just  encourage  continued  rigidity  to 
change. 

The  Saskatchewan  Wheat  Pool  difficulties  could  be  over¬ 
come  by  the  payment  of  satell ite-to-railhead  trucking.  Such  subsidy 
could  be  a  Federal  transfer  in  lieu  of  subsidies  paid  for  current  on-line 
rail  costs.  However,  changes  to  the  incidence  and  structure  of  rail 
freight  rates  (see  Chapter  VI)  would  provide  funds  for  the  rail  head 
facility  to  pay  the  trucking  from  a  satellite.  That  is,  elevator 
or  inland  terminal  firms  could  get  a  lower  rail  rate  at  high  through¬ 
put  points  if  throughput  were  increased  and  made  more  even.  Planned 
trucking  by  large  trucks  from  satellites  during  evenings  or  slow  farm 
delivery  periods  would  reduce  queueing  and  increase  throughput.  Thus 
it  would  be  in  the  interests  of  the  trackside  elevators  to  transfer 
part  of  its  reduced  rail  freight  rate  to  the  cost  of  trucking  grain 
from  satel 1 i tes . 

Additional  recommended  policies  for  encouraging  satellites 

are: 


1.  Make  provision  in  Canadian  Grain  Commission  regulations 
to  move  selected  malting  barley  by  truck  direct  to  malt  plants. 

2.  Establish  criteria  where  satellites  in  isolated  areas 
receive  a  trucking  subsidy  in  lieu  of  branchline  subsidies  now 
received.  Recommended  criteria  for  paying  subsidies  are:  greater 
than  20  miles  by  read  from  elevators  to  nearest  on-track  delivery  point; 
previous  handlings  in  excess  of  400,000  bushels  per  year  at  satellite 
elevator  and  near  by  abandoned  points. 
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3.  Examine  the  satellite  concept  for  areas  not  currently 
serviced  by  rail  like  La  Crete,  Fort  Vermillion,  and  Valley view, 
Alberta. 

Recommendation  B:  That  in  view  of  the  significant  cost  transfers  in 
the  event  of  rail  abandonments  ( AR9 ^ ) ,  the  federal  treasury  make 
once-in-a--l i fetime  compensational  payments  to  provincial  and  municipal 
governernnts  for  selected  abandonments.  The  level  and  allocation  of 
compensation  would  be  negotiated  by  the  Provincial  Ministers  of 
Transportation,  Hall  Commission,  and  Ministry  of  Transportation. 

The  following  proposal  seems  admi ni strati vely  simple: 

1.  Conditions  before  compensation  considered: 

a.  rail  line  is  still  uneconomic  after  adjustments 
to  rail  rate  levels  and  structure, 

b.  situation  not  feasible  for  construction  of  spurs, 

c.  situation  does  not  fit  criteria  for  introduction 
of  a  satellite  elevator, 

d.  rail  line  carried  enough  grain  to  keep  an  elevator 
viable  in  1975  (say  400,000  bushels). 

2.  Compensation  by  federal  government: 

a.  a  lump  sum  transfer  to  local  municipalities  for 
roads.  Payment  to  be  made  at  the  time  of  abandonment  to  provincial 
governments  of  an  amount  equal  to  the  costs  of  rehabilitating  rail 
line  to  220,000  pounds  (capable  of  carrying  light  hopper  cars). 

Compensation  as  a  tool  of  adjustment  in  the  case  of  grain 
handling  is  clearly  outlined  by  Apedaile.  Hawkins,  and  Murri.1 


Apedaile,  el 
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Responsibilities  for  compensation  seem  to  be  present  in  civil  and 
environmental  law.  The  author's  work  with  citizens  near  "B"  category 
lines  suggests  some  measure  of  compensation  would  be  considered  just 
and  far  more  acceptable  than  total  abandonment.  Compensation  could  be 
a  plus  to  expectations  of  community  leaders  and  supports  provincial 
de  centralization  policies.  Such  Compensation  would  meet  national 
transportation  policy  objectives  of  equity  and  isolation.  The  above 
proposals  substitute  better' roads  for  removal  of  rail  lines  from 
isolated  areas.  In  some  cases  federal  transfers  to  road  construction 
would  be  of  greater  benefit  than  retaining  or  rehabilitating  the  rail 
line  since  roads  are  used  more  than  rail  in  the  transport  of  people, 
cattle,  farm  inputs,  etc. 

Summary 

In  statement  10.1  this  chapter  identified  the  additional 
external  costs  received  by  t he  provincial  and  municipal  government 
subsystem  as  a  result  of  rail  line  abandonment  and  inland  terminals. 

Trie  level  of  quota  variation  (QV6)  chosen  for  subsystem  1 
would  have  a  beneficial  effect  on  roads.  Rail  line  abandonment  (MB*) 
is  an  instrument  for  elevator  and  rail  subsystems  that  would  add  to 
realized  costs  for  the  provinces.  Encouragement  of  satellite  ele¬ 
vators  and  a  federal  compensation  policy  were  suggested  as  means  to 
offset  the  cost  transfers  as  a.  result  of  abandonment. 
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CHAPTER  XI 


SUMMARY  AND  IMPLICATIONS  FOR  FURTHER  STUDY 

Summary 

Since  the  establishment  of  the  Grains  Group  in  1969,  much 
debate  and  study  has  focussed  on  problems  and  alternate  solutions  for 
one  part  or  another  of  the  grain  handling  and  transportation  system  in 
Canada.  Example  questions  analyzed  include:  What  does  it  cost  to 
move  grain  by  truck  and  by  train?  Are  inland  terminals  less  costly  to 
the  farmer  than  high  throughput  elevators  for  handling  grain?  What 
branchlines,  if  any,  should  be  abandoned?  What  are  the  effects  of  any 
abandonment?  How  can  the  grain  throughput  of  the  port  of  Vancouver  be 
i ncreased? 

Farmers  and  researchers  found  the  movement  of  grain  was  very 
complex,  with  institutional  factors  interwoven  with  production  and 
marketing  factors.  Consequently,  at  the  start  of  this  study  in  1971 
(and  even  today  in  1976)  analytic  work  tended  to  focus  on  one  or  two 
aspects  only.  As  well,  until  Grains  Group  and  Canada  Grains  Council 
activity  began,  historical  development  of  the  institutional  environment 
for  grain  handling  and  transportation  had  also  focussed  simultaneously 
on  one.  or  at  most  two,  parts  of  the  System. 

This  study  began  with  the  purpose  of  providing  a  systematic 
analysis  of  the  total  grain  handling  and  transportation  system.  In 
1375,  the  Ha'll  Commission  on  Grain  Handling  and  Transportation  was 
appointed  to  examine  grain  handling  and  railway  transportation  with  an 
emphasis  on  evaluating  Prairie  branchlines.  At  Hall  Commission  hearings 


215 


;  ■  5 


w'  .  « 

.  f  ^  •  *  -  • 


*  •  -  '  -* 


. 

i  V  ‘ 


*  "  *’,•»* 

%  4  p  • 

• 

216 


in  Alberta,  the  author  observed  a  continued  lack  of  citizen  willingness, 

or  perhaps  awareness,  to  evaluate  all  parts  of  the  System  and  the  many 

policy  alternatives  open  to  each  part.  A  study  was  needed  to  a)  simplify 

how  parts  relate  and  b)  delineate  policy  alternatives. 

A  recent  statement  by  the  Honorable  Otto  Lang  about  transportation 

policy  further  indicates  the  need  for  a  comprehensive  policy  analysis.  He 

said*  "the  result  (of  historical  policy  initiatives)  was  a  development... 

of  a  patchwork  of  transportation  policies  --  a  patchwork  that  is  really  a 

pile,  a  series,  a  layer  on  layer  —  of  band  aid  solutions  not  necessarily 

so  much  to  transportation  problems  as  to  political  problems."  He  called 
2 

for  attempts  "to  restore  some  systematic  sensible  analysis  to  our  trans¬ 
portation  situation  and  in  the  process  to  lift  one  by  one  those  band  aids 
which  have  been  placed  upon  the  system  and  which  in  the  end  keep  us  from 


seeing  the  system  all  together." 

This  study  does  not  identify  all  the  "band  aids"  applied  to 
grain  transportation  nor  does  it  include  the  breadth  of  public  input 
available  to  the  Hall  Commission.  However,  the  study  attempted  to 
rigorously  identify  the  policy  problems  and  objectives  of  the  grain 
handling  and  transportation  system.  The  study  then  examined  some  current 
"band  aids"  or  policy  instruments  and  described  their  influence  on  the 
performance  of  the  whole  System.  Nine  parts,  or  subsystems,  were 
identified  to  approximate  the  System.  These  subsystems  were:  country 


-1 

1  Transport  Canada,  "Transcript  of  a  Speech  by  the  Honorable 

Otto  Lang  to  The  Vancouver  Board  of  Trade  Luncheon"  (released  by  Directorate 
of  Public  Affairs,  Ottawa,  May  14,  1976),  p.  3. 

2 
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elevators,  inland  terminals,  railways,  port  terminals,  Canadian  Grain 
Commission,  Canadian  Wheat  Board,  farm  storage,  farm  trucking,  and 
provincial  governments. 

Simplification  was  an  objective  of  this  study.  Nevertheless 
the  complexity  of  the  System  required  thirty-nine  statements  or  functional 
forms  to  describe  the  relationships  between  important  variables.  These 
statements  reflected  the  highly  interrelated  (or  systems)  nature  of  grain 
handling  and  transportation.  A  change  in  one  variable  (like  the  miles  of 
branchline  abandoned)  will  affect  many  other  variables  and  subsystems. 
Quantitative  specification  of  stakeholder  targets  in  the  Model  simplified 
the  assessment  of  cause-effect  linkages  between  means  (instruments)  and 
ends  (targets).  Three  targets  were  identified  throughput  time, 
realized  cost,  and  price  reflected  to  the  farmer.  When  disaggregated 
among  subsystems,  the  three  targets  increased  to  nineteen  targets  in 
total.  Movement  towards  targets  was  inhibited  by  conditions  that  sub¬ 
systems  (a)  generate  investment  and  (b)  make  allowance  for  the  additional 
costs  to  provincial  and  municipal  governments.  Six  investment  statements 
and  one  statement  on  additional  provincial  costs  explain  the  factors 
affecting  the  inhibiting  conditions. 

In  carrying  out  this  study,  individual  statements  or  functional 
relationships  were  first  defined  for  each  target  and  inhibiting  condition. 
Where  necessary,  intermediate  or  incidental  variables  were  introduced  to 
link  instruments  and  other  exogenous  variables  to  targets.  There  were 


thirteen  such  incidental  variables.  Examples  are  amounts  of  dockage, 
rail  traffic,  inland  terminal  receipts  and  extra  trucking  costs.  Diagram; 
were  used  extensively  to  clarify  the  linkages  between  exogenous  and  en¬ 


dogenous  variables. 
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Once  the  relationships  in  a  subsystem  were  defined,  the  study 
evaluated  the  exogenous  variables  and  selected  as  instruments  these 
variables  judged  tc  be  controllable.  The  twenty-two  instruments  chosen 
were  evaluated  for  their  historical  role  as  instruments,  their  efficiency 
(or  influence),  their  administrative  simplicity,  and  their  side  effects. 
Three  results  flowed  from  this  analytic  approach  to  instrument  -  target 
relationships. 

First,  the  model  and  study  aimed  for  comprehensiveness.  It 
is  felt  that  many  of  the  operational,  pricing,  and  policy  considerations 
affecting  System  performance  were  reflected  in  the  Model.  The  state¬ 
ments  and  many  diagrams  in  the  study  traced  both  the  linkages  between 
instruments  and  targets  and  the  linkages  between  instruments  and  un¬ 
intended  side  effects  on  other  variables. 

Secondly  from  a  policy  point  of  view,  the  Model  was  over- 
determined:  there  are  more  quantitative  instruments  (twenty-two  in 
total)  than  target  variables  (nineteen  in  total).  It  follows  that 
there  are  three  degrees  of  policy  freedom  (22-19  =3),  so  that  in 
testing  the  Model,  at  least  three  instruments*  could  be  set  as  constants 
and  left  out  of  the  calculation  of  instrument  levels  necessary  to  reach 
fixed  targets. 

Thirdly,  while  conceptual  in  its  approach,  the  study  attempted 
to  describe  the  large  system  as  it  now  operates.  Limitations  to  the 
study  did  not  permit  quantifying  any  of  the  39  statements.  The  criteria 

*  Because  four  of  the  nineteen  target  variables  (REST,  TMST, 
TTST,  TT6T)  are  summations  of  other  target  variables,  there  are  really 
four  addi tonal  policy  degrees  of  freedom  for  a  total  of  seven  policy 
degrees  of  freedom. 
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of  measurabil i ty  was  applied  before  variables  were  included.  Un- 
measureable  variables  were  rejected  unless  they  had  significant 
policy  implications  or  aided  in  the  logic  of  the  Model.  Variables 
were  defined  specifically  to  utilize  data  currently  available  from 
the  Canada  Grains  Council  or  Hall  Commission  on  Grain  Handling  and 
Transportation.  Much  of  the  model  could,  therefore,  be  operationalized. 

The  Model's  size,  complexity,  and,  hence,  data  requirements, 
suggest  operationalization  would  be  of  value  to  groups  such  as  the 
following: 

a)  The  Hall  Commission  on  Grain  Handling  and  Transportation, 

b)  Grains  Handling  and  Transportation  Committee  of  the 
Canada  Grains  Council, 

c)  The  office  of  the  Hon.  Otto  Lang,  Minister  Responsible 
for  the  Canadian  Wheat  Board,  and  Department  of  Trans¬ 
portation. 

The  author  believes,  however,  that  the  conceptual  approach  in  this  study 
has  enough  value  and  simplicity  at  the  subsystem  level  to  be  useful  in 
committees,  Boards  of  Directors,  and  classrooms  that  are  studying  the 
grain  handling  and  transportation  system. 

For  example:  Chapter  V  on  inland  terminals,  with  its  dia¬ 
grams  showing  linkages,  could  be  useful  for  provincial  governments  and 
farm  organizations  as  they  develop  policies  to  encourage  or  discourage 
inland  terminals.  By  following  the  linkages  backwards1  from  targets 


1  That  is  moving  in  a  direction  opposite  to  the 
arrows  (right  to  left). 
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through  incidental  variables  to  variables  exogenous  to  the  inland 
terminal  subsystems,  policy-makers  can  identify  what  uncontrollable 
and  controllable  factors  confront  them.  Using  Figure  5.1,  for 
example,  if  potential  investors  conclude  certain  factors  like  the 
rail  rate  structure  (CR3*)  and  money  for  delivery  incentives  (DI2) 
are  not  favourable  to  investment,  they  may  not  choose  to  invest  until 
these  factors  become  favourable.  Policymakers  may,  however,  wish  to 
generate  investment  even  if  the  rail  rate  structure  or  delivery  in¬ 
centives  appear  unfavourable  and  cannot  be  changed  at  that  time.  There¬ 
fore,  to  encourage  investment,  Figure  5.1  suggests  policymakers  can  choose 
between  increasing  the  credit  available  (CR2*)  or  increasing  handling 
tariffs  (HT2*).  If  these  two  instruments  are  ineffective,  policymakers 
must  either  revamp  their  targets  or  cause  changes  to  the  rail  rate  struc¬ 
ture  (CR3*)  and  delivery  incentives  (DI2). 

In  a  similar  way,  branchline  abandonment  was  identified  as  one 
of  the  instruments  available  to  reduce  costs  to  country  elevators.  To 
reduce  time  in  elevators,  policymakers  can  choose  between  reducing  the 
storage  tariff,  reducing  the  variation  in  quota,  or  increasing  handling 
tariffs.  The  study  describes  how  higher  handling  tariffs  not  only  en¬ 
courage  investment  but  also  facilitate  payment  of  trucking  incentives 
that  could  compensate  farmers  for  loss  of  their  elevators. 

When  policy  means  to  reduce  railway  costs  were  analyzed,  the 
study  found  policymakers  can  choose  between  rail  line  abandonment,  re¬ 
ductions  in  institutionalized  costs  (like  excessive  crew  sizes),  or 
reductions  in  the  cost  of  capital.  Autonomous  government  investment 
in  roadbed  or  rolling  stock  ranked  as  a  preferable  instrument  to  cause 
investment  that  increases  to  the  cost  of  capital. 
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The  analysis  of  instruments  affecting  key  variables  in  pert 
terminals  found  the  level  of  dockage  and  inland  terminal  receipts  to  be 
influential.  Hence,  handling  tariffs,  cleaning  tariffs,  and  trucking 
programs  for  inland  terminals  were  instruments  open  to  policymakers. 

These  instruments  were  more  indirect  in  reducing  time  and  cost  than 
regulation  of  port  storage  levels  and  reductions  in  the  number  of  grades. 
The  recent  Wheat  Board  incentive  for  investment  in  Vancouver  terminal 
storage  capacity  was  assessed  and  found  less  preferable  to  a  tax  in¬ 
centive  on  new  storage  investment. 

The  Canadian  Wheat  Board  and  Canadian  Grain  Commission  have 
a  broad  range  of  instruments  available  to  them  to  affect  the  levels  of 
time,  cost  and  price  to  the  farmer  in  other  subsystems.  Changes  in 
country  elevator  storage  stocks,  the  level  of  handling  tariffs  and  de¬ 
livery  incentives  to  inland  terminals  were  found  to  be  instruments  par¬ 
ticularly  influential. 

Storage  and  trucking  subsystems  are  affected  by  policy  choices 
for  ohter  subsystems.  A  tax  incentive  for  storage  investment  was  iden¬ 
tified  to  reduce  storage  costs.  Branch  line  abandonment  increases  trucking 
costs:  a  higher  handling  tariff  at  elevators  would  permit  firms  to  com¬ 
pensate  farmers  trucking  further.  Since  such  compensation  may  not  be 
equitable  enough,  a  once-in-a-1 ifetime  Federal  compensation  program  was 
described  for  use  in  the  event  of  abandonment  of  certain  isolated  rail 
1 i nes . 

Any  major  adjustments  to  the  number  and  location  of  country 
elevators,  inland  terminals,  and  branchlines  were  found  to  cause 
additional  costs  to  provincial  and  municipal  governments.  Except  for 
fiohtino  abandonment,  provincial  governments  have  few  instruments  to 
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reduce  the  transfer  of  rail  and  elevator  costs  to  road  costs.  Manipu¬ 
lation  of  the  quota  system  to  encourage  winter  trucking  was  suggested 
as  a  means  to  make  marginal  reductions  in  road  costs.  Encouragement  of 
off-track  or  satellite  elevators  and  a  Federal  compensation  program  were 
identified  as  policies  capable  of  easing  the  burden  of  adjustment  re¬ 
sulting  from  branchline  abandonment. 

Areas  Identified  for  Institutional  Change 

In  subsystems  where  the  quantitative  instruments  were  judged 
to  be  insufficiently  effective  to  move  the  System  towards  targets,  in¬ 
stitutional  policies  were  developed  and  evaluated.  Institutional 
policy  changes  identified  include: 

1.  Changes  to  the  level  and  structure  of  the  statutory 
rate  on  grain  and  introduction  of  both  a  subsidy  and 
a  volume  incentive  for  grain  transportation  by  rail. 

2.  Encouragement  of  the  concept  of  satellite  or  off-track 
elevators. 

3.  Federal  compensation  for  additional  road  costs  to 
provincial  and  local  governments  in  the  event  of  certain 
kinds  of  rail  line  abandonment. 

4.  Federal  compensation  to  farmers  where  branchline  aban¬ 
donment.  creates  excessive  additional  trucking. 

5.  Less  regulation  of  handling  tariffs  in  order  to  ease 
System  adjustment. 

Additional  study  by  the  Hall  Commission  and  others  is  necessary 
to  assess  all  the  implications  of  the  above  structural  or  institutional 
policy  adjustments. 
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Reservations  and  Implications  for  Further  Study 

The  size  and  pre-estimation  stage  of  the  Model  inhibited 
several  important  tests  and  limited  policy  conclusions  up  to  this  point 
in  the  research.  To  effectively  test  the  validity  of  the  logic  of 
functional  forms,  as  well  as  the  logic  of  the  whole  system,  the  state¬ 
ments  should  be  estimated  by  regression  techniques.  Statistical 
testing  would  no  doubt  improve  specification  and  could  modify  the 
qualitative  policy  implications  in  some  cases.  Once  estimated,  the 
matrix  of  coefficients  should  be  tested  for  identifiability.  A  re¬ 
duced  form,  organized  with  the  aid  of  computer  facilities,  would  permit 
inferences  about  the  degree  of  recursiveness  and  therefore,  decision¬ 
making  freedom,  that  exists  for  steering  instruments  in  each  subsystem. 

The  trade-off  made  in  the  study  between  simplicity  and  com¬ 
prehensiveness  has  created  a  product  which  reflects  the  complexities 
of  grain  handling  and  transportation  in  a  step  by  step  yet  detailed 
manner.  The  System  is  not  simple  and  therefore,  modelling  its  behaviour 
is  also  not  simple.  One  avenue  of  simplification  would  be  to  reduce  the 
number  (eleven)  of  incidental  variables.  Such  a  move  may,  however, 
camouflage  the  effect  of  the  many  policy  instruments  and  interactions 
or  interfaces  between  subsystems. 

Four  concepts  in  the  Model  are  somewhat  crude  and  merit  early 
testing.  First,  time  as  a  proxy  for  effectiveness  is  not  only  very 
difficult  to  measure  but  may  also  be  highly  correlated  with  realized 
cost  and  price  to  the  farmer.  While  introduced  to  measure  concern  for 

System  effectiveness,  time  may  well  be  less  of  a  valued  performance  in- 
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dicator  than  is  suggested  in  this  study.  Second,  the  investment  models 
are  based  on  general  theory  and  would  be  very  difficult  to  measure  at 
disaggregated  subsystem  levels.  Additional  behavioural  research  is 
needed  at  the  subsystem  level  to  determine  the  importance  of  investment 
and  the  factors  affecting  the  level  of  annual  investment. 

Third,  the  issue  of  compensation  for  farm  trucking  and 
provincial  subsystems  needs  additional  refinement  to  deal  with  the 
question  of  equity.  Fourth,  the  side  effects  charts  need  close 
scrutiny.  Initial  and  lagged  effects  were  combined  into  one  negative 
or  positive  sign.  These  effects  should  be  separated.  The  positive 
and  negative  signs  in  the  charts  are  normative  and  need  further  study. 

In  future  studies,  certain  assumptions  should  be  altered  or 
tested.  First,  additional  attention  should  be  given  to  quantifying 
the  positive  effects  of  elevator  consolidation  and  branchline  abandon¬ 
ment.  Improvements  to  comparative  advantage  through  livestock  pro¬ 
duction,  increased  truck  employment  and  better  market  information  at 
larger,  better  staffed  inland  terminals  are  some  of  the  possible  posi¬ 
tive  effects  of  branchline  abandonment.  Other  issues  requiring  study 
because  of  their  affect  on  the  grain  handling  and  transportation  system 
are  feed  grain  policies,  non-homogeneity  of  grain,  storage  policy,  and 
use  of  rail  transportation  for  grain  movement  within  the  Prairies. 

Skeptics  state  that  models  like  those  developed  in  this  study 
in  fact  complicate  the  obvious  and  omit  the  subtle.  Despite  its 
limitations,  this  conceptual  model  was  found  useful  in  the  author's 
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and  transportation. 


Like  Richard  Stone,  the  author  finds  that: 
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The  model  builder  who  wants  to  see  his  models  put 
to  practical  use  commits  himself  to  a  life  of 
working  with  others.  The  idea  that  economic 
models  can  be  useful  is  a  comparatively  new  one 
and  is  resisted  by  many  people  from  some  vague 
apprehension  that,  once  accepted,  the  models 
will  begin  to  run  their  own  lives.1 


1  Richard  Stone,  "Models  of  the  National  Economy  for  Planning 
Operational  Research  Quarterly.  Vol.  14  (1963),  pp.  51-5S. 
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APPENDIX  A' 


ESTIMATION  OF  REALIZED  COSTS 

Estimates  of  the  realized  costs  for  all  subsystems  in  Table  3.2 

(Chapter  III)  have  three  basic  sources,  according  to  year.  The  1969/70 

estimates  are  based  on  the  Grains  Group  original  studies  including  the 

summary  by  P.S.  Ross.  Many  1971/72  estimates  are  taken  from  the  State 

of  the  Industry  report.  The  1973/74  estimates  are  selected  from  a 

range  of  studies.  Table  3.2  is  restated  below;  notes  identifying  the 

source  of  each  calculation  follow  the  table. 

Table  3.2:  Estimated  realized  costs,  per  bushel,  by  subsystem 
for  1969/70,  1971/72,  1973/74 


Item 

1969/70 

Year 

1971/72 

1973/74 

Producer  Marketings 
(mi i lions  of  bushels) 

675a 

950e 

•r— 

cr> 

cr> 

r-. 

00 

Subsystem 

cents  per 

bushel 

Farm  Storage  and  Handling 

5.0 

3.2C 

5.5f 

6  .Of 

4.9  • 

Farm  Trucking 

Country  Elevator 

12. 4a 

12.2® 

25.59 

14 -°k 

Rai Iway 

29. 9C 

42.9* 

Port  Terminals  . 

6.9a 

6.i 

6.8° 

Canadian  Grain  Commission  Deficit0 

0.9 

°'4r 

°-7i 

9.3 

Wheat  Board  Marketing  Costs 

5.1° 

2.5° 

Total 

63.4 

55.9 

84.6 

a  P.S.  Ross  and  Partners,  "Grain  Handling  and  Transportation 
Costs  in  Canada"  (Ottawa:  Office  of  the  Minister  for  the  Canadian 
Wheat  Beard,  1971),  p.  26. 
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Canada  Grains  Council,  An  Assessment  of  Selected  Studies 
in  Grain  Handling  and  Transportation  (Winnipeg:  Canada  Grains  Counci  1 
1973),  p.  80,  and  author's  arbitrary  addition  of  10  percent  inflation 
per  year  for  1971/72  and  1973/74  estimates. 

c 

Canada  Grains  Council,  "Grain  Handling  and  Transportation, 
Fact  Sheet  No.  2  (Winnipeg,  Manitoba:  Canada  Grains  Council,  1972),  p 

^  Canadian  Grain  Commission,  Annual  Report  (Ottawa:  Queen's 
Printer,  1970,  1972,  1974).  Author's  estimates  derived  by  dividing 
Commission  deficit  by  producer  marketings. 

0 

Canada  Grains  Council,  State  of  the  Industry  (Winnipeg: 
Canada  Grains  Council,  1973),  p.  108  and  author's  estimates. 

f 

Surendra  Kul shreshtha,  An  Examination  of  the  Inland 
Terminals  Approach  in  Rationalizing  the  Prairie  Grain  Handling  and 

Transportation  System,  Bulletin  No.  266  (Saskatoon:  Extension 
Division,  University  of  Saskatchewan,  1975),  p.  8. 

^  Canada  Grains  Council,  Definition  of  the  Problem  (Winnipeg 
Canada  Grains  Council,  1975),  p.  26. 

^  Ibid. ,  pp.  20-24  and  author's  estimates. 

1  Canada  Grains  Council,  Statistical  Handbook  (Winnipeg: 
Canada  Grains  Council,  1975),  p.  200,  and  Table  45. 

^  Indicative  average  of  elevator  cost  for  300,000  bushel 
receipt  at  125,000  bushel  elevator.  See:  Canada  Grains  Council, 
Information  Booklet,  Area  15  (Winnipeg:  Canada  Grains  Council,  1975), 
table  20'. 


Author  estimate  by  multiplying  the  statutory  rate  by 
the  ratio  of  cost-to-revenue.  See  Table  3.3  for  the  average 
statutory  rate  of  13.8  cents.  The  cost-to-revenue  ratio  of  3.11 
is  an  average  of  provincial  and  railway  viewpoints  (line  4  of  Table 

6.1). 
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APPENDIX  B 


LITERATURE  REVIEW  ON  THE  EFFECTS  ON  PRAIRIE 
COMMUNITIES  OF  CHANGES  TO  THE  GRAIN 
HANDLING  AND  TRANSPORTATION  SYSTEM-- 


Political  and  Social  Effects 

As  indicated  by  the  following  quotation  from  Saskatchewan 

Premier  Allan  Blakeney,  local  and  provincial  governments  feel  they 

will  be  among  the  groups  incurring  extra  costs  as  a  result  of  any 

abandonment  of  rail  lines  or  elevators. 

Although  rationalization  of  rail  lines  and  elevators 
may  in  some  cases  be  necessary  for  improving  the 
efficiency  of  the  grain  handling  system... it  should 
not  be  done  at  the  expense  of  the  farmer.... 

Preliminary  analysis  by  the  Saskatchewan  government 
—  assuming  abandonment  of  all  branch  lines  for  which 
applications  have  been  made  --  shows  there  will  be 
increased  trucking  costs  to  the  farmer;  increased 
road  and  highway  costs;  rural  business  losses;  and 
costs  of  unused  public:  investment  in  such  a^eas  as 
schools,  hospitals,  power,  and  telephone  systems. 

Citizen  submissions  to  the  Hall  Commission  hearings  on  "B"  category 

lines  confirm  that  farmers  and  townspeople  percei ve  social  and 

economic  loss  will  result  if  elevators  and  branchlines  are  abandoned. 

After  twenty- five  days  of  hearings,  the  author  concluded  branchline 

abandonment  may  have  a  depressing  effect  on  expectations  of  communities, 

2 

especially  community  leaders.  Olson  limited  this  expectation  factor 


*  "Warns  About  Costs  of  Rationalization,"  Western  Producer, 
November  23,  1972,  p.  11. 

p 

Hon.  Bud  Olson,  "Submission  to  the  Hall  Commission," 
Iddesleigh,  Alberta,  March  25,  1976,  p.  6.  (Mimeographed.) 
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to  elevators  when  indicating  that  "farmers  are  really  most  concerned 
about  loss  of  elevator  services  like  moisture  testing,  weighing,  market 
information,  fertilizer  and  chemicals.  Whether  grain  is  trucked  or 
moved  by  rail  from  elevators  is  not  that  vital  provided  roads  affected 
are  maintained." 

Elevator  companies  argue  as  a  rule  that  social  effects  are 
either  over  stated  or  should  not  be  the  imposed  duty  of  the  grain 
handling  system.  For  an  example  of  a  good  logical  presentation  of 
this  viewpoint,  see  the  United  Grain  Growers  submission  to  the  Hall 
Commission. * 

Except  for  opinions  like  those  cited  above,  the  author  could 
find  no  hard  evidence  to  substantiate  or  measure  the  social  effects  on 
communities  of  abandonment  of  elevators  or  rail  lines.  At  the  time  of 
writing,  the  Hall  Commission  was  charged  with  obtaining  the  response  of 
communities  to  changing  circumstances  and  the  socio-economic  impact  of 
an  evolving  network  of  grain  handling  and  transportation.  The  hearing 
process  used  by  the  Commission  appears  to  be  the  only  method,  albeit 
crude,  for  capturing  the  external  effect  of  system  changes  on  farm  and 
community  leader  expectations. 

Negative  Economic  Effects 

In  a  sociological  study  of  the  Prairie  Community  System, 

2 

Zimmerman  and  Moneo  suggest  the  prairie  community  is  now  in  a 


United  Grain  Growers,  op.  ci t.  ,  pp.  39-53. 

o 

Carle  C.  Zimmerman,  and  Garry  Moneo,  The  Prairie 
Community  System  (Ottawa:  Agricultural  Economic  Research  Council, 
1971),  p.  10*. 
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stabilizing  period  where  isolated  farmsteads  and  various  smaller  centers 
with  differentiated  roles  surround  some  110  "farm  cities"  on  the 
Prairies.  These  smaller  centers,  farmsteads  and  farm  cities  form  a 
stable  social  community  of  approximately  15,100  people  within  a  radius 
of  twenty-five  miles.  The  author  notes  that  this  distance  is  somewhat 
compatible  with  the  inland  terminal  concept  with  one  terminal  in  or  near 
the  center  of  a  total  community  system. 

While  Zimmerman  and  Moneo  do  not  discuss  grain  handling,  they 
lay  the  problems  of  small  towns  at  the  door  of  administrators  in  large 
cities  and  community  citizens  who  fail  to  recognize  and  solve  social 
issues  within  each  community  system  as  a  whole  unit.  Olsen  and  Brown 
also  concluded  that: 

In  general,  administrative  decisions  —  especially 
regarding  such  things  as  the  location  of  hospitals, 
schools,  government  agencies,  and  the  construction 
of  highways  have  played  an  important  role  in 
determining  which  centers  might  grow.x 

What,  then,  have  studies  found  when  the  grain  handling  function  is 

specifically  evaluated? 

In  a  study  cf  1951  to  1962  grain  shipment  and  community 

2 

structure  variables  for  476  Saskatchewan  towns,  Hodge  concluded  that 
the  level  or  change  in  value  of  grain  shipments  over  a  decade  had  no 
influence  on  population  growth  or  other  community  structure  variables. 


H.D.  Olsen  and  J.A.  Brown,  A  Study  of  the  Growth  of 
Selected  Service  Centers  in  Saskatchewan,  Department  of  Agriculture 
Economics  RR :  75-03  (University  of  Saskatchewan,  January  1975),  pp.  89-90. 

o 

Gerald  Hodge,  "Branch  Line  Abandonment:  Death  Knell  for 
Prairie  Towns?"  Canadian  Journal  of  Agricultural  Economics,  Vol.  XVL, 

No.  1  (1968),  pp".  54-70. 
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Thus,  his  study  gave  "no  definite  indication  that  a  cessation  of  the 
grain  shipment  function  would  adversely  affect  community  structure  in 


Saskatchewan  centers.  Because  grain  is  a  proxy  for  rail  shipments, 
rail  abandonment  would  not  cause  the  death  knell  of  towns."'*'  Stabler 


reported  a  similar  conclusion: 


The  study  of  the  few  communities  losing  rail  and/or 
elevator  facilities  during  the  past  ten  years,  however, 
did  not  indicate  that  the  loss  was  particularly  detri¬ 
mental....  The  reason  why  the  removal  did  not  have  a 
pronounced  effect  was.  apparently,  that  the  service 
center  function  is  not  closely  associated  with  the 
grain  handling  operation. 


But  what  about  the  effect  of  farmer  choices  when  a  point  is  closed? 

3 

Fast'  demonstrated  that  the  number  of  permit  holders  forming 
the  grain  assembly  hinterland  of  each  point  tended  to  vary  directly  as 
the  size  of  the  center,  He  indicated  this  may  suggest  farmers  do  not 


minimize  their  truck  transport  distances 


but.  also  consider  other 


servi ces  at  thei r  del i very  pci nts . 


The  Canadian  Transport  Commission 


confirmed  that  farmers  consider 


three  cr 


i ter i a  i n  addi t i on  to  distance 


when  selecting  an  alternate  delivery  point  and  elevator  company.  The 


Ibid.,  d .  69 


J.  Stabler 


',e  Impact  of  Rai 


Grain  Elevator  Removal  on  Rural 


Comma n ities , " 


ine  Abandonment  and 
i n  Grain  Handling  a nd 


Transportation  Seminar  (University  of  Saskatchewan  and  Canada  Grains 


Council,  1973) ,  pp.  3-39. 


Henry  R.  Fast,  "Changing 
Canadian  Farm  Economics,  Vol .  7,  Mo. 


Common i ti es  i n  Ru ra 1 
2  (1972),  pp.  12. 


Saskatchewan 


Canadian  Transport  Com  mission.  Factors  Influencing 
the  Choice  of  a  New  Delivery  Point  and  Elevator  Company  by  Prairie 
Farmer's  ~  Fa  ci  n  g_  Del  i  ve  ry  Point  Cl  os  u  re  ( 0  ttaw  a :  Canadian  Transport 
Commission,  Economics  Branch,  197277  p.  1. 
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study  examined  the  choice  by  930  permit  holders  forced  to  choose  an 
alternate  point  because  46  delivery  points  closed  in  1969-70.  The 
criteria  used  by  farmers  were: 

1.  proximity  of  the  new  delivery  point, 

2.  service  function  of  the  new  delivery  point  (e.g., 

the  availability  of  shopping  centers,  hospitals,  high  schools,  post 
offices,  etc.), 

3.  elevator  loyalty, 

4.  incidental  considerations  (friendships  and  road 
conditions) . 

However,  the  Commission  was  unable  to  observe  any  definite  order  or 
importance  of  one  criterion  compared  to  the  others,  but  at  least  one 
criterion  figured  significantly  in  a  farmer's  choice.  No  conclusions 
were  drawn  on  the  impact  on  the  town  of  abandonment  of  an  elevator 
point  or  the  exercising  of  the  above  farmer  preferences. 

From  an  analysis  of  Prairie  Regional  Studies  in  Economic 

i 

Geography  of  two  Saskatchewan  areas.  Fast  identified  that  where 

effect  exists,  it  varies  according  to  community  size.  Since  the  ratio 

of  farm  hinterland  population  to  community  population  decreased  as  the 

centers  grew,  he  concludes  that  "the  life  of  the  very  small  center  is 

very  heavily  dependent  on  grain  deliveries  whereas  the  life  of  the 

2 

larger  center  is  not."  He  goes  on,  however,  to  point  out  that  some 
communities  continue  to  exist  that  never  had  a  railway  or  elevator;  he 
shows  economic  and  population  declines  of  centers  such  that  he  concluded 


Fast,  oja.  ci t.  (1972)  p.  8-19. 


2 


Ibid. ,  p.  15. 
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"death  has  come  to  communities  despite  the  continued  presence  of  the 

1 

rail  line  and  grain  elevator." 

In  a  specific  examination  of  the  effects  of  closing  out  540 

points  on  lines  up  for  abandonment  in  1975,  Underwood,  McLellan  and 
2 

Associates  found  it  important  to  separate  points  into  three  types: 
those  where  elevators  were  the  only  economic  activity  (group  one), 
those  where  the  elevator  was  a  large  part  of  community  economic 
activity  (group  two),  and  those  where  there  was  sufficient  economic 
activity  to  sustain  the  community  following  the  removal  of  the  elevator 
(group  three).  Their  survey  of  farmer  shopping  changes  as  a  result  of 
closures  of  elevators  in  communities  in  groups  one  and  two  showed  only 
15  percent  of  farmers  changed  shopping  patterns  as  a  result  of  the 
elevator  loss.  They  also  conclude  "that  the  service  center  function 
is  not  closely  associated  with  the  grain  handling  operation."^ 

Underwood,  McLellan  and  Associates  went  on  to  conclude  "the 
major  impact  of  removal  is  confined  to  the  number  of  jobs  directly 
connected  with  grain  handling  and  railroad  employment,  and  that  the 

5 

indirect  effect  is  minimal"  In  group  three  communities,  the  employ¬ 
ment  loss  would  not  be  serious  since  the  community's  service  function 
would  continue  independently.  In  the  237  centers  in  groups  one  and 

*  Ibid.  ,  p.6. 

o 

Underwood,  McLellan  and  Associates  Ltd.,  Economic  Effect 
of  Rationalization  of  the  Grain  Hand! i ng  and  Transportation  System 
on  Prairie  Communities  (Sas k a t o o n ,  19 72) . 

o 

Thid. .  p.  51.  The  changes  are  mostly  in  other  items 
(like  seed)  sold  by  the  elevator.  Farmers  that  died  or  moved  out¬ 
numbered  those  that  changed  their  shopping. 

^  Ibid. ,  p.  51. 

~  Ibid.,  p.  56. 
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two,  Underwood  concludes  the  removal  of  the  elevator  would  not  alter 
what  appears  to  be  inevitable,  but  would  affect  at  most  1,000  jobs  and 
5,500  persons.  Since  most  railway  and  elevator  personnel  would  be 
employed  elsewhere  and  the  shopping  survey  showed  low  effects  on  shopping 
patterns,  Underwood  estimates  only  200  employees  and  their  immediate 
families  (600  to  800  persons)  would  actually  be  affected  from  the  closure 

i 

of  540  elevator  points. 

2  3 

The  Canada  Grains  Council  and  Shursor."  showed  diversion  of 
grain  traffic  causes  addi tonal  expenditures  on  highway  construction  and 
maintenance.  These  costs  come  about  as  a  result  of  increased  frequency 
of  use  by  trucks  and  of  the  increased  load  factor  requiring  better 
surfaced  roads.  Frequency  and  load  factors  arise  as  a  result  of 
either  a)  centralization  of  the  existing  elevator  system  or  b)  rail 
line  abandonment.  Alberta  Transportation  estimated  the  marginal  road 
impact  of  rail  abandonment  through  a  manual  road-by-road  and  line-by- 

/i 

line  assessment.  Key  factors  considered  include:  1 

1.  Existing  road  inventory  and  capital  improvements 
already  planned  into  the  future. 


^  Ibid.  ,  pp.  56-57. 


L  Canada  Grains  Council  (1974a),  op_.  cl t. ,  p.  40. 

G.W.  Shurson,  "A  Study  of  the  Impact  of  a  Rationalized 
Grain  Handling  Industry  on  Roads  and  Highways  of  Saskatchewan," 
quoted  in  Kulshreshtha,  1974,  ojj.  ci  t.. ,  p.  23. 

4  Alberta  Transportation,  G£.  cit. ,  pp.  2-5. 
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2.  Estimated  normal  traffic  now  and  in  future, 

3.  Distance  to  alternate  rail  services, 

4.  Size  of  truck, 

5.  Volumes  of  grain  on  the  line. 

That  study  showed  2,045  miles  of  rural  roads  are  affected  by  abandonment 
of  "B"  lines  in  Alberta  for  a  total  extra  cost  over  25  years  of 
$22,925,600  (in  net  present  value)  or  $15,348  per  mile  of  "B"  category 
rail  line.'*' 


Positive  Economic  Effects 
2  3 

Fast  and  Zasada  both  showed  that  while  elevator  numbers 
declined  in  Saskatchewan  during  times  of  rationalization  or  rail 
line  abandonment,  the  absolute  storage  capacity  grew  in  neighboring 
delivery  points.  Zasada  showed  that  lost  storage  space  was  replaced 
in  annexes  at  many  neighboring  points  if  there  was  risk  of  further  rail 
abandonment.  If  the  risk  of  further  abandonment  of  adjacent  lines 
was  not  significant,  the  build-up  of  capacity  tends  to  be  concentrated 
in  larger  centers  in  the  form  of  increased  numbers  of  elevators  (rather 
than  annexes).  Long  run  trends  for  the  whole  Prairies  confirm  this 
build-up  in  storage  (from  367  million  bushels  capacity  in  1962  to  377 
million  1972)  despite  reductions  in  the  number  of  elevators  (from 
5,226  in  1962  to  4,567  in  1972).  Thus,  while  some  communities  lose 


i 

Ibid.,  p.  6,  and  author's  estimate 


2  Fast,  cp_.  cvt.,  (1972)  p.  12. 

2  D.  Zasada,  "The  Probable  Effects  of  the  Application  for 
Railway  Branch  Line  Abandonment  on  the  Grain  Elevator  Industry," 
Canadian  Farm  Economics,  Vol .  3,  No.  1  (1968),  pp.  20-23. 
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elevator  space,  others  gain. 

To  the  author's  knowledge,  no  studies  have  been  completed* 
that  identify  all  other  possible  positive  effects  induced  by 
abandonment.  Some  of  these  include: 

1.  Increased  employment  and  taxes  from  additional 
farm  or  commercial  trucking. 

2.  Increased  employment  and  value  added  from  cleaning 
at  larger  high  throughput  elevators  or  inland  terminals. 

3.  Increased  jobs  from  additional  road  maintenance. 

4.  Additional  value  of  land  use  from  using  abandoned 
rights-of-way  for  farming,  or  recreation,  or  alternative  transportation 
corri dors . 

Additional  studies  are  needed  to  identify  these  positive  effects. 

Summary 

Literature  identified  above  and  twenty-five  days  of  local 
hearings  of  the  Hall  Commission  in  Alberta  cause  the  author  to  conclude 
that: 

1.  Research  to  date  indicates  the  reductions  in  the 
economic  and  social  life  of  small  Prairie  centers  is  largely  inde¬ 
pendent  of  any  reductions  in  the  number  of  elevators. 

2.  The  elevator  appears  to  be  very  important  to  very 
small  centers  only.  This  importance  arises  largely  because  changes 


*  At  the  time  of  preparing  this  study.  Crown  was  identifying 
induced  economic  impacts  of  rationalization  for  an  area  of  Saskatchewan. 
R.W.  Crown,  "Project  Outline  for  Study  on  the  Rural  Development 
Implications  of  Branchline  and  Elevator  Rationalization  in  West 
Central  Saskatchewan  Area,"  Ottawa,  Agriculture  Canada,  Economics 
Branch,  1975.  (Mimeo.). 
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in  the  grain  handling  and  transportation  system  have  been  slower  in 
coming  than  other  social  and  economic  changes  in  Prairie  communities. 
The  loss  in  annual  taxes  is  a  measure  of  the  cost  to  communities  and 
government. 

3.  Indirect  effects  on  other  community  services  as  a  result 
of  closing  elevators  are  minimal  and  are  primarily  in  very  small 
centers  and  only  in  proportion  to  the  salaries  and  population  directly 
involved  in  grain  handling  and  transportation. 

4.  Redirecting  grain  truck  traffic  as  a  result  of  elevator 
or  branchline  closures  causes  an  increase  in  capital  and  maintenance 


costs  of  roads. 


